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CHAPTER I-l 

INTRODUCTION 

Safety-Kleen Corp. (S-K) ovms and operates a recycling 
facility (SIC 2851) in Dolton, Illinois. The Dolton Recycle 
Center is permitted to store and treat RCRA hazardous wastes 
(ILD980613913) . As a condition of the RCRA permit, the Illi
nois Environmental Protection Agency (lEPA) requires S-K to 
conduct a RCRA Facility Investigation (RFI). The purpose of 
the RFI is to determine the nature and extent of releases of 
hazardous wastes and hazardous constituents from certain solid 
waste management units (SWMUs) at the facility. 

In accordance with the RCRA permit, the RFI is divided 
into three phases. This RFI Phase I Workplan describes the 
procedures that will be undertaken to determine if the subject 
SWMUs have released hazardous wastes and/or hazardous const it ̂ 
uents to the soil or air. The workplan has been organized per 
Attachment F of the RCRA permit, entitled "Scope.of Work for 
a RCRA Facility Investigation." 

iVlAR - 7 1994 
Present Facilitv Operations 

PERMIT SECnOlM 

S-K has owned and operated the facility since March 1987. 
The Dolton Recycle Center occupies a__i£Uacx£ site in an in
dustrialized area about 20 miles south ot"^"owntown Chicago, 
Illinois (Figure I-l-l). The address of the facility is: 

Safety-Kleen Corp. 
633 East 138th Street 
Dolton, IL 60419 

The Dolton Recycle Center is a reclamation and recycling 
facility that accepts organic chemicals and solvent wastes 
from S-K service centers and other S-K recycle centers, and 
from industrial and commercial facilities. Spent materials 
brought to the facility are regenerated into product or blend
ed for use as a fuel in cement kilns. A list of RCRA wastes 
which can potentially be managed at the Dolton Recycle Center 
is presented in Appendix I-A. Principal wastes managed at the 
facility are paint waste, lacquer thinner, mineral spirits, 
and waste oil. 

The facility has received commendations from local 
officials for its emergency response planning (Appendix I-B). 
The facility is secured by various measures which include a 
perimeter fence, building enclosures, and limited access to 
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controls. All process equipment is inside, and the facility-
is manned 24 hours per day. Warning signs are posted at 
various locations so as to be visible from any approach and to 
provide adequate warning. 

The site is equipped with an onsite communication system 
and telephones for access to offsite. Alarm systems for 
certain equipment, areas, and storage tanks are maintained. 
Emergency numbers are posted for quick response to an emergen
cy. 

Fire and spill response and other safety equipment is 
located across the site. The facility is equipped with a foam 
and water fire suppressant system. Portable fire extinguish
ers are placed, marked, and maintained at key locations. 
Spill and first aid stations on the site provide centralized 
access to tools, supplies, and equipment for efficient 
emergency response. Emergency showers and eye wash stations 
are located in various process buildings and storage areas. 

Reclamation Activities 

A site plan of the Dolton Recycle Center is shown on Fig
ure 1-1-2. All waste receipt, storage, processing, and ship
ping occurs in the western half of the facility, as shown on 
Figure 1-1-2. The eastern half of the facility is used for 
product storage and shipping. The warehouse to the west of 
the waste management area is a distribution center used to 
store dry commercial products for shipment to S-K service 
centers. 

Containerized wastes are unloaded at Truck Station No. 5, 
and stored in Container Storage Area No. 1, where they are 
tested by the facility laboratory to determine proper han
dling. After testing, containerized wastes are handled in the 
following manner: 

1. All chlorinated containerized wastes are shipped 
from Container Storage Area No. 1 (loaded at Truck 
Station No. 5) to the Safety-Kleen recycle center 
in Hebron, Ohio. Bulk chlorinated wastes are 
shipped from Tank Farm No. 4 (loaded at Truck 
Station No. 4) to the S-K Hebron Recycle Center. 

2. Liquid paint solvent and lacquer thinner container
ized wastes are transferred to day tanks at the 
North Warehouse Pad (former Truck Station No. 6), 
and then pumped to Tank Farm No. 4 for temporary 
storage prior to processing in the Tank Farm No. 5 
Process Area. 
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3. Semi-solid containerized wastes are trucked from 
Truck Station No. 5 to Truck Stations No. 9 and No. 
10 for temporary storage in Container Storage Area 
No. 2 prior to processing (liquefying) in the 
Process Building. Liquified wastes are pumped to 
Tank Farm No. 6, where they are blended to fuel 
specifications. Fuels are pumped to Truck Station 
No. 3, and then transported offsite to kiln loca
tions . 

Bulk wastes are received at Truck Station No. 3 and at 
the railcar facility located east of the truck station. Most 
of the bulk wastes are spent mineral spirits used in parts 
washing. Spent mineral spirits are pumped to Tank Farms No. 
7 and No. 8 before being pumped to the West Tank Farm Process 
Area. Other bulk waste fuels are pumped to Tank Farm No. 6, 
or to Tank Farm No. 9 and then Tank Farm No. 6, for fuel 
blending. 

Process units in Tank Farm No. 5 neutralize, distill, 
fractionate, and dry the paint solvent wastes, lacquer thinner 
wastes, and spent mineral spirits in order to reclaim the 
products. The tanks in Tank Farm No. 5 contain in-process 
(distilled) products which are no longer RCRA hazardous 
wastes. Reclaimed products are stored in Tank Farms No. 1, 
No. 2, No. 3, and No. 13 prior to offsite shipment. 

Waste Management 

Residuals from the process units include wastewater and 
still bottoms. ' Wastewater that comes into the facility with 
the petroleum wastes is drained from tanks into tanker trucks 
at Truck Stations No. 3 and No. 4 and then shipped off site for 
treatment at the S-K BresLube used oil re-refinery in East 
Chicago, Indiana. Wastewater generated during distillation 
and other processes in Tank Farm No. 5 is pumped to the 
railcar facility, and then shipped offsite for treatment at 
the DuPont facility in Deepwater, New Jersey. The remaining 
wastewater streams (showers, toilets, stormwater runoff, 
boiler and cooling tower blowdown) are discharged to the 
sanitary sewer of the Metropolitan Water Reclamation District 
of Greater Chicago. 

Still bottoms typically have a high BTU content and are 
processed through the fuels program described above. Solid 
wastes which have low BTU content or cannot be processed into 
fuel are containerized and shipped offsite from Truck Station 
No. 10 for incineration. There is no onsite disposal of 
wastes at the facility. 
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Stormwater Management 

Stormwater from the recycle center is managed in two 
ways. Stormwater runoff on the Precision Aire property is 
routed to the stormwater detention pond located in the north
western comer of the facility (Figure 1-1-2) , and then 
discharged to the municipal sanitary sewer system. Stormwater 
runoff from the other areas of the recycle center is dis
charged directly to the sanitary sewer, as described above. 

Previous Facilitv Operations 

Three types of activities occurred previously on the 
site: 

• Barker Chemical/McKesson Envirosvstems. The site 
occupied by the current storage and processing 
operations has been used since 1951 principally to 
reclaim paint solvent and lacquer thinner wastes. 

• Rexnord/Precision Aire. Most of the western ware
house was leased for manufacture of metal compo
nents . 

• TriStamp/Aori-Chain. The southwestern corner was 
and continues to be leased for a punch press opera
tion. 

Each of these previous operations is described in more detail 
below. 

Barker Chemical/McKesson Envirosvstems 

A description of these previous operations was obtained 
from the RCRA Facility Assessment (RFA) prepared by lEPA in 
1991. As shown in site records, the site was farmland in 
1949. According to the RFA, the facility has been in continu
ous operation since 1951. 

In 1951, Barker Chemical Company constructed a plant to 
manufacture coatings for wood and metal, plant adhesives, 
surface primers, putty, and thinners for different types of 
coatings. The operations also included the recycling of an 
estimated 150,000 gallons per month of spent solvents, which 
were mainly paint solvents and lacquer thinner from the paint 
industry. 

Ownership of the site passed to Foremost-McKesson, Inc. 
in April 1981, and the facility became known as McKesson 
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Envirosystems. There is no indication in the RFA that 
operations changed with the change of ownership. McKesson 
operated the facility until purchase by S-K in March 1987. 

Rexnord/Precision Aire 

Rexnord manufactured metal components in the large 
warehouse building located west of the former Barker Chemical 
property from the 1940s to 1985. According to former facility 
personnel, Rexnord manufactured primarily automobile univer
sal-joints and chain assemblies. The former processes 
included metal machining, heat treating, and quenching. 

Rexnord sold the property to Precision Aire and the 
Village of Dolton in 1985. Precision Aire used the facility 
to manufacture air filters. The Village of Dolton leased the 
portions of the warehouse building to small local businesses 
and utilized other areas for equipment storage. Known lease 
holders during this era included a window manufacturer and 
roofing contractor company. 

S-K purchased the property from the Village of Dolton and 
Precision Aire in 1990. S-K utilizes the eastern portion of 
this building as a dry product distribution center. The 
western potion of the warehouse building consists of vacant 
areas and equipment storage areas. The most southwestern 
portion of the warehouse building is leased to TriStamp/Agri-
Chain. 

Tristamp/Aari-Chain 

TriStamp/Agri-Chain leases the southwestern-most portion 
of the large warehouse building (former Rexnord facility) from 
S-K. TriStamp/Agri-Chain commenced operations at this site in 
approximately 1987. TriStamp/Agri-Chain machines metal parts 
and components under contract to automobile manufacturers and 
hardware companies. The primary operations consist of metal 
stamping, grinding, and machining. Equipment in operation at 
this facility include a metal stamp press, drill press, 
grinders, and a vibratory machine. 

According to the operations manager, a small quantity of 
waste oil (less than 2 gallons per year) is the only waste 
generated at this facility. The waste oil is generated during 
maintenance (routine equipment oil changes) of the onsite 
equipment and disposed of through a local waste oil recycler. 
Other small quantities of liquids and liibricants used at the 
facility are consumed during the machining processes. 
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CHAPTER 1-2 

SOLID WASTE MANAGEMENT UNITS 

The locations of solid waste management units (SWMUs) and 
areas of concern (AOCs) covered by the RFI are shown on Figure 
1-2-1. Several of the SWMUs have been combined into Correc
tive Action Management Units (CAMUs) because of their proximi
ty and similarity of wastes managed. SWMUs, CAMUs, and AOCs 
addressed in this Workplan are: 

Barker Chemical No. 2 Area 

East Field 

Truck Station No. 3 

Truck Station No. 5 

North Warehouse Pad (Former Truck Station No. 6) 

Truck Station No. 9 

Truck Station No. 10 

Process Area in the South Warehouse (including Drum 
Emptying Unit Vat 1, Automated Drum Handling Unit 
Vat 2, Ballmill and Ballmill Sump) 

• West Tank Farm [including Driveway to the Facility, 
Tank Farm No. 4, Tank Farm No. 5 (in-process stor
age tanks. Solvent Dryers #1 through #4, Pot Stills 
#1 and #2, Distillation Column, Thin Film Evapora
tor and Vapor Recovery Systems) , Tank Farm No. 6, 
and Truck Station No. 4] 

• Former Tank Farm D 

• Former Southeast Tank Farm 

• Rexnord/Precision Aire 

• TriStamp/Agri-Chain 

After discussions between S-K and lEPA, the other SWMUs listed 
in the Part B Permit (Container Storage Areas 1 and 2) were 
considered to be covered by other sections of the permit, and 
thus are not included in this Workplan (Illinois Environmental 
Protection Agency, 1994). Current conditions at the SWMUs 
listed above are shown in the photodocumentation in Appendix 
I-C. 
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Barker Chemical No. 2 Area 

The area is reported by the Illinois Environmental 
Protection Agency (lEPA) to be located north of 138th Street, 
as shown on Figure 1-2-1. S-K personnel at the site during 
the Barker Chemical and McKesson periods of operation are not 
aware of any waste disposal activities by either party on the 
S-K property north of 138th Street. Disturbed ground, which 
is shown on a 1980 aerial photograph on Figure 1-2-2, may 
indicate construction activities on the property north of 
138th Street. Regulatory reports indicate Barker Chemical 
Company may have disposed of empty drums returned from 
industrial accounts north of 138th Street on property not 
owned by S-K (Illinois Environmental Protection Agency, 1991). 

The extent of the disturbed ground is shown on an April 
1980 aerial photo, which is reproduced oh Figure 1-2-2. 
Essentially all of the disturbed area is located east of the 
S-K property north of 138th Street. S-K intends to investi
gate the small area of possible disturbance on S-K property 
(approximately 0.13 acre), which is shown on Figure 1-2-2, to 
determine if any part of the potential SWMU was on S-K 
property, and thus subject to the RCRA corrective action 
process. 

East Field 

The area is located in the northeastern corner of the 
facility, as shown on Figure 1-2-1. Barker Chemical Company 
used the area to dispose of empty drums. As reported in the 
RFA (Illinois Environmental Protection Agency, 1991), approxi
mately 400 drums and soil were excavated from the area in 
December 1979 and January 1980. It is believed that McKesson 
required Barker to perform this remediation prior to purchase 
of the property. An additional 12 drums were uncovered and 
disposed of in 1991 while digging a trench for a sewer line in 
an open area east of Container Storage Area No. 1. 

Truck Station No. 3 

The truck station was constructed by S-K in 1990 in the 
southwestern comer of the facility (Figure 1-2-1). Prior to 
that time, the area was open, undisturbed ground. S-K uses 
the truck station to receive bulk wastes (principally mineral 
spirits), and to ship out bulk reclaimed mineral spirits and 
fuels. 
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The station is a covered, reinforced concrete structure 
equipped with secondary containment to contain spills. A 
spill of approximately 250 gallons of waste oil occurred at 
the station in 1991. The spill was entirely contained on 
concrete and immediately cleaned up. There was no evidence of 
any releases during a TriHydro inspection on February 16, 
1994. 

Truck Station No. 5 

The truck station is located in the northwestern corner 
of the facility northwest of Container Storage Area #1 (Figure 
1-2-1) . It has been in use since at least 1987. S-K uses the 
truck station for the unloading of all containerized wastes 
from truck trailers, and the loading of containerized wastes 
that are to be treated at other facilities. 

The area was gravel until 1989. Currently, the station 
consists of a covered, reinforced concrete structure 55 feet 
wide by 90 feet long, including the dock area, with capacity 
for four truck trailers. There is a concrete-lined trench on 
the south side to collect stormwater and prevent it from 
entering the truck station. The pad is sloped toward the dock 
area to contain and collect potential spills. There is no 
information of any uncontained releases at the truck station 
(Appendix I-D), and no evidence of any releases during a 
TriHydro inspection on February 16, 1994. 

North Warehouse Pad (Former Truck Station No. 6) 

The north warehouse pad is located in the northwestern 
corner of the facility south of Container Storage Area #1 
(Figure 1-2-1). It has been in use since at least 1987. 

S-K used the truck station for the internal transfer of 
containerized waste from Container Storage Area No. 1 to 
Container Storage Area No. 2. The station was a covered, 
sloped, reinforced concrete structure 28 feet wide by 53 feet 
long with capacity for a single transfer truck. The use was 
converted to a staging area for unloading liquid containerized 
wastes into two 3,000-gallon day tanks, where samples are 
collected for laboratory analysis before they are pumped to 
Tank Farm No.4 or No. 6. The two 3,000-gallon day tanks are 
located on a reinforced concrete pad within an 18-inch high 
concrete dike wall. A 2-inch curb is located around the 
perimeter of the concrete pad, and the floor slopes toward a 
sump located in the east corner of the truck station. There 
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is no information of any uncontained spills at the former 
truck station or pad (Appendix I-D), and no evidence of any 
releases during a TriHydro inspection on February 16, 1994. 

Truck Station No. 9 

The truck station is located on the west side of contain
er Storage Area No. 2 (Figure 1-2-1) . It has been in use 
since at least 1987. S-K uses the truck station for the 
internal transfer of containerized wastes to and from the 
container storage area. 

The station is a sloped, reinforced concrete pad 23 feet 
wide by 50 feet long with the capacity for two truck trailers. 
The station is equipped with curbs for secondary containment. 
There is no information of any uncontained spills at the truck 
station (Appendix I-D), and no evidence of any releases during 
a TriHydro inspection on February 16, 1994. 

Truck Station No. 10 

The truck station is located on the east side of Contain
er Storage Area No. 2 (Figure 1-2-1) . It was constructed and 
has been in use since 1991 for the internal transfer of 
containerized wastes to and from the container storage area. 
The area was used for a loading dock previously. 

The station is a sloped, reinforced concrete pad 36 feet 
wide by 20 feet long with the capacity for four truck trail
ers. The station is equipped with sloped concrete side 
walls/curbs for secondary containment. There is no informa
tion of any uncontained spills at the truck station (Appendix 
I-D) , and no evidence of any releases during a TriHydro 
inspection on February 16, 1994. 

Process Area in South Warehouse 

The process area occupies the northern third of the South 
Warehouse (Figure 1-2-1). The indoor area has been used since 
at least 1983 to liquify containerized semi-solid wastes prior 
to fuel blending in the West Tank Farm. The units contained 
in the process area include: 
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• Drum Emptying Unit Vat #1. A 600-gallon carbon 
steel mixing bin used for manually dumping pourable 
wastes entering the fuels program. Liquids with 
grindable solids are transferred to the ballmill, 
and the resulting liquids are pumped to Tank Farm 
#6. Nongrindable solids are containerized, and 
shipped offsite from Truck Station No. 9 or No. 10 
for incineration. 

• Automated Drum Handling Unit Vat #2. A 1,600-
gallon carbon and stainless steel mixing bin used 
for automatically dumping pourable wastes. Wastes 
are processed for the fuels program in the same 
manner as at Vat #1. Nongrindable solids are con
tainerized, and shipped offsite from Truck Station 
No. 9 or No. 10 for incineration. 

• Ballmill. High solids content wastes are recircu
lated through a ball grinder barrel constructed of 
stainless and carbon steel. Grindable solids are 
transferred to Tank Farm No. 6 (fuels program). 

• Ballmill Sump. A 40-gallon stainless steel-lined 
sump with metal grating to collect spills in the 
ballmill. 

The process area is sloped away from doors to contain spills, 
and the floor and lower walls are covered with epoxy to 
minimize the potential for a release. 

lEPA requested an inspection by an independent registered 
professional engineer to assess the integrity of the concrete 
floor and secondary containment structures to prevent releases 
to underlying soils. The engineer's report is presented in 
Appendix I-E. S-K maintains a policy of inspecting and 
sealing cracks or repairing deteriorated areas of the ep
oxy /polymer -coated floor, berms, and lower walls on a routine 
basis. The engineer determined that the floor and secondary 
containment structures were intact, and that no corrective 
actions were necessary. 

West Tank Farm 

The West Tank Farm (Figure 1-2-1) includes waste trans
portation, transfer, process, and storage facilities in the 
west-central part of the facility. The tank farm has been in 
place at least since 1961, based on site records. The West 
Tank Farm contains the following units: 
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Driveway to the Facility. A concrete road that 
runs along the western edge of the facility. The 
driveway is used to truck bulk wastes to Truck 
Station No. 3, and to transfer bulk fuels at Truck 
Station No. 4.. 

Truck Station No. 4. An uncovered, sloped, rein
forced concrete pad 12 feet wide by 103 feet long 
with capacity for a single tanker trailer. The 
truck station is used for transfer of bulk fuels to 
Tank Farm No. 6. 

Tank Farm No. 4 . Fifteen aboveground 15,000-gallon 
carbon steel tanks permitted for the storage of 
hazardous waste. The tanks contain wastes to be 
blended into the fuels program in Tank Farm No. 6. 
The tank farm floor is reinforced concrete with 
perimeter and internal reinforced concrete coated 
dikes to control spillage, leakage, and stormwater. 
Both floors and dikes are coated with epoxy. There 
are two secondary containment systems with capaci
ties in excess of 100% the volume of the largest 
tank. 

Tank Farm No. 5. A process area which contains 
seven carbon steel and two stainless steel tanks, 
and several process units to reclaim mineral spir
its, paint wastes, and lacquer thinner. Two former 
RCRA tanks (55 and 56) were clean closed, and all 
tanks are now used for storage of in-process (dis
tilled) products. The floor and dikes are con
structed in the same way as those in Tank Farm No. 
4. The secondary containment system has a capacity 
more than twice the volume of the largest tank 
(15,000 gallons). 

Process Units. Tank Farm No. 5 contains process 
units, including a thin film evaporator to reclaim 
solvents, solvent dryers #1 through #4, a distilla
tion column, and pot stills #1 and #2 to adjust the 
color of the reclaimed products. All process units 
are located within the Tank Farm No. 5 secondary 
containment system. 

Tank Farm No. 6 (Former J Tank Farm) . Fifteen 
above-ground carbon steel tanks permitted for the 
storage of hazardous wastes. All tanks have a 
capacity of 15,000 gallons, except for two 20,000 
gallon tanks and one 17,500 gallon tank. The tanks 
are used to blend various streams into fuels. The 
tank farm floor is epoxy-coated reinforced concrete 
with perimeter and internal epoxy-coated dikes to 
control spillage, leakage, and stormwater. There 
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are two secondary containment systems with capaci
ties in excess of 100% of the volume of the largest 
tank. 

A fire and several spills have occurred in the West Tank Farm 
(Appendix I-D) . The number and size of the spills have de
creased over time, because all process and waste transfer 
lines have been brought above-ground and because S-K has 
implemented a rigorous inspection and maintenance program. 
The largest release occurred during a fire in April 1986 prior 
to S-K purchase of the facility, when approximately 30,000 
gallons of isopropyl alcohol, toluene, vinyl acetate, and 
methyl isobutyl ketone were lost by combustion. 

Former Tank Farm D 

The former tcuik farm was located in the southwestern 
comer of the facility (Figure 1-2-1) . It was in operation to 
1987 for the storage of reclaimed product. S-K decommissioned 
the tank farm shortly after purchase of the facility. The 
site is currently a vacant area and roadway to Truck Station 
No. 3. The former tank farm had an earthen floor and earthen 
dike secondary containment. Several small spills occurred at 
the former tank farm (Appendix I-D); however, there was no 
evidence of releases during a TriHydro inspection on February 
16, 1994. 

Former Southeast Tank Farm 

While reviewing plant records during preparation of this 
Workplan, S-K discovered a former above-ground tank farm in 
the southeastern part of the plant (Figure 1-2-2). S-K has 
voluntarily added this tank farm as an area of concern to be 
addressed during Phase I. 

Barker Chemical Company installed the tank farm prior to 
1961. It contained 15 above-grbxind storage tanks. The above-
ground tank farm was used until 1984, when McKesson replaced 
it with 22 underground storage tanks (USTs) in the same area. 
McKesson used the above-gro\ind tanks and USTs for the storage 
of product. S-K removed the USTs in 1987 shortly after 
acquiring the facility. One underground structure (possible 
former UST area) remains in place (Figure 1-2-2). The 
location and dimensions of the former UST area were confirmed 
during a field survey on February 16, 1994. 
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Rexnord/Precision Aire Property 

Rexnord operated on a punch press operation in a large 
building located west of the Barker Chemical property (Figure 
1-2-1). More recently, Precision Aire manufactured air 
filters, and the Village of Dolton leased portions of the 
large warehouse building to small businesses. S^K purchased 
the property in 1990. During a due diligence investigation in 
1990 prior to purchase of the property, S-K discovered three 
current or former areas of concern: 

• Two former underground fuel oil storage tanks 
(USTs) located off the southeastern corner of the 
building; 

• A former underground fuel oil storage tank located 
off the southern side of the building; and 

• Two former aboveground storage tanks located off 
the southern side of the building. 

Locations of these SWMUs are shown on Figure 1-2-3. 

The two USTs were used to store fuel oil for the boilers. 
The two USTs were removed in 1991 along with all impacted 
soils. Soil samples were collected and analyzed, and the 
excavations determined to be clean. The results of the UST 
tank removals and soil testing are included in Appendix II-D. 

According to the due diligence report, the above-ground 
tanks were used to store fuel oil. Communication with site 
personnel indicates that one of the aboveground tanks may have 
been used to store an acid solution. Site records indicate 
the aboveground tanks may have been present between 1961 and 
1987. 

TriStamp/Aari-Chain 

TriStamp/Agri-Chain operated and continues to operate a 
metal machine shop in the southwestern corner of the building 
located west of the Barker Chemical facility (Figure 1-2-1). 
S-K conducted a due diligence investigation in 1990 prior to 
purchase of the property. During the investigation, no SWMUs 
or releases were identified on or near the property. 
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CHAPTER 1-3 

REGIONAL SETTING 

The Dolton Recycle Center is located in the Village of 
Dolton approximately 20 miles south of downtown Chicago. The 
site occupies 30 acres in an area zoned M-5 (Industrial), 
which is the heaviest classification of industrial zoning in 
Cook County. The site and surrounding area have historically 
been devoted to light to heavy industrial users. 

Topographic Setting 

A topographic map of the vicinity is presented on Plate 
I-l. The area is flat except for the built-up Land and Lakes 
landfill, located approximately 2,000 feet east, and an 
excavation located approximately 500 feet north of the Dolton 
Recycle Center. The excavation has been mined for clay and 
for eventual use as a marina. 

The site slopes very gently from south to north, and has 
about 5 feet of relief. The facility is not located in areas 
prone to flooding during a 100-year flood, based on informa
tion from the Illinois Department of Transportation, Division 
of Water Resources. 

The surface water features are the Little Calximet River, 
associated man-made marinas, and Lake Cottage Grove. The 
river flows east into Lake Michigan. The water level in the 
river is approximately 10 feet below the land surface eleva
tion at the facility. The water level in Lake Cottage Grove 
is approximately 5 feet below the land surface at the facili
ty. 

Stormwater at the facility is routed by onsite sewers to 
the municipal sanitary sewer system. Therefore, no s\irface 
water from the site is discharged to either the Little Calumet 
River or Lake Cottage Grove. 

Land Use 

Land use in the vicinity of the Dolton Recycle Center is 
shown on Figure 1-3-1, which is an aerial photo taken in 1987. 
Property use immediately surrounding the Center are open land 

1-3-1 
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FIGURE 1-3-1 iLAND USE, DOLTON RECYCLE CENTER AND VICINITY (1987) 
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to the north and east, a railroad corridor to the south, and 
a residential area to the west. 

The Stauffer Chemical/Rhone-Poulenc Basic Chemical Plant 
is located northwest of the Dolton Recycle Center. Fertilizer 
is produced at the plant. The plant has underground storage 
tanks, and is a large q[uantity generator of RCRA hazardous 
ignitable (DOOl), corrosive (D002), and reactive (D003) 
wastes. 

Ground-Water Use 

Ground-water use in the vicinity of the Dolton Recycle 
Center is shown on Figure 1-3-2. There are five industrial 
water supply wells and one domestic supply well in the 
vicinity of the center. A listing of these wells is presented 
in Table 1-3-1. All wells are completed in the dolomite 
aquifer and range in depth from 210 to 1,700 feet below ground 
surface. 
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Table 1-3-1. Water Use Wells in Vicinity of Dolton Recycle Center. 

Nap ID 
jure 1-3-2) 

Owner Driller Date Permit Depth 
(ft) 

Use 

1 Brenda Brooks Knierim December 1978 X082956 210 Domestic 

2 Chaines Inc. Kramer 1946 -- 300 Industrial 

3 Chaines Inc. Kramer 1946 -- 300 Industrial 

4 Dolton Realty Corp. #1 Layne-Western September 1954 -- 1704 Industrial 

5 Metro Glass Co. Layne-Western September 1954 -- 1704 Industrial 

6 Safety-Kleen Corp. Coman Drilling Co. April 1989 -- 300 Industrial 
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APPENDIX I-A 

RCRA WASTES POTENTIALLY 
MANAGED AT DOLTON RECYCLE CENTER 



Revised: November, 1993 

The facility is inspected by the Illinois Environmental Protection Agency 
(lEPA) to assure compliance with RCRA. The site is normally found to be in 
compliance. 

Process Information: 

Types of Hazardous Wastes accepted 

DOOI Ignitable 
FOOl Spent halogenated solvents 
F002 Spent halogenated solvents 
F003 Spent non-halogenated solvents 
F004 Spent non-halogenated solvents 
F005 Spent non-halogenated solvents 

Still bottoms and sludges from recovery of the solvents above 

The following "Wastes from Specific Sources": 

K022 K049 K085 K095 
K048 K052 K086 K096 

The following "Commercial Chemical Products, Chemical Intermediates or 0f1 
Spec Materials •1 . 

UOOl U056 U080 U124 U195 
U002 U057 U083 UI25 U210 
U003 U068 U084 U140 U211 
U019 U069 U107 U154 U213 
U031 U070 U108 U1S9 U220 
U037 U071 UllO U16I U226 
U043 U072 U112 U162 U227 
U044 U075 U113 U165 U228 
U051 U077 U117 U169 U239 
U052 U078 U118 U171 U359 
U055 U079 U121 U188 

The following "TCLP Wastes": 0004 - 0043 

Actual acceptance of wastes are subject to the lEPA Waste Authorization 
Program and Safety-Kleen's Waste Pre-Qualification requirements. 
Wastes are received in accordance with the Waste Analysis Plan and analytical 
protocols. There are lab facilities on site and if necessary outside 
laboratories are used to supplement the facility's analytical capabilities. 

Storage: 

Per Part B Permit: Containers 263,780 gal. 
Tanks 900,000 gal. 

Treatment: 

The facility recycles spent solvents by gravity separation and distillation, 
evaporation, drying, and blending. 

E4350-RV3 



Table 4.1 

CATA60RIES OF HAZARDOUS WASTES HANDLED AT DOLTON RECYCLING CENTER 

Waste No. Description 

FOOl The following spent halogenated solvents used in degreasing: 
tetrachloroethylene, trichlcroethylene, methylene chloride, 
1,1,1-trichloroethane, carbon tetrachloride, chlorinated 
fluorocarbons, spent solvent mixtures/blends used in 
degreasing, and still bottoms from the recovery of these spent 
solvents and spent solvent mixtures. 

F002 The following spent halogenated solvents: tetrachloro
ethylene, methylene chloride, trichloroethylene, 1,1,1-
trichloroethane, chlorobenzene, 1,1,2-trichloro-1,2,2-
trifluoroethane, orthodichlorobenzene, trichlorofluoro-
methane, 1,1,2-crichloroethane, spent solvent mixtures and 
blends, and the still bottoms from the recovery of these spent 
solvents and spent solvent mixtures. 

F003 The following spent non-^halogenated solvents: xylene, 
acetone, ethyl acetate, ethyl benzene, ethyl ether, methyl 
isobutyl ketone, n-buryl alcohol, cyclohexanone, methanol, 
spent solvent mixtures and blends, and the still bottoms from 
the recovery of these spent solvents and spent solvent 
mixtures. 

F004 The following spent non-halogenated solvents: cresols and 
cresylic acid, nitrobenzene, spent solvent mixtures and 
blends, and still bottoms from the recovery of these spent 
solvents and spent solvent mixtures. 

F005 The following spent non-halogenated solvents: toluene, methyl 
ethyl ketone, carbon disulfide, isobutanol, pyridine, benzene, 
2-ethoxyethanol, 2-nitropropane, spent solvent mixtures and 
blends, and the still bottoms from the recovery of these spent 
solvents and spent solvent mixtures. 

DOOl Solid waste that exhibits the characteristic of ignitability, 
but is not listed as a hazardous waste. 

D002 Solid waste that exhibits the characteristic of corrosivity, 
but is not listed as a hazardous waste. 

D005 Solid waste exhibiting the characteristic of EP toxicity for 
barium at 100 mg/L or more. 
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TABLE 4.1 

Wasce yp. 

U162 
U165 
U169 
U171 
U188 
U191 
U196 
U210 
U211 
U213 
U220 
U226 
U227 
U228 
U239 
U359 

Description 

Methyl mechacrylate 
Naphthalene 
Nitrobenzene . 
2-Nitropropane 
Phenol 
2-Picoline 
Pyridine 
Tetrachloroethylene 
Methane, tetrachloro 
Tetrahydrofuran 
Toluene 
1.1.1-Trichloroethane 
1.1.2-Trichloroethane 
Trichloroethylene 
Xylene 
2 -Ethoxyethanol 

4-14 •. 



APPENDIX I-B 

EMERGENCY RESPONSE PLANNING 
DOLTON RECYCLE CENTER 

li" 



c? -—=?DOLTON FIRE DEPARTMENT 
14022 PARK AVE, DOLTON. ILLINOIS 60419 

Business Phone: (708) 849-2145 — Emergency Phone: (708) 849-2141 

FXRS 2PREVENTXOM EURE^U 

(708) 201-3253 

August 9, 1993 

Illinois Environaental Protection Agency DECEIVED 
2200 Churchill Road ^ 
P.O. Box 19276 AUG 1 1 1S93 
Springfield, XL 62794-9276 
Attn: Mr. Bradley A. Frost 

Dear Mr. Frost and lEPA, 

I request that the following letter be entered into the public 
record concerning the public comments solicited in regards to the 
application of Safety-Kleen Corporation, Dolton, Illinois to 
operate a Hazardous Haste Recovery Site: 

To whoa it nay concezm: 

My name is Thomas E. Jacobs. I have been a Dolton resident all ay 
life. I aa a Captain on the Dolton Fire Departaent with fifteen 
yeaors of service, wd the Fire Inspector for the past year. 

Safety-Kleen Corporation has been responsible for taking over an 
eyesore and tiuming it into a showplace. Anyone interested in 
operating a solvent-recovery operation should toxu: this facility. 

Safety-Kleen has gone beyond our strict fire safety requirements 
installing fire protection which is state-of-the-art and over and 
above what is required. In all ay dealings with the personnel at 
Safety-Kleen Dolton, I find a genuine concern for ay views and 
recommendations. Many times, even a hint of a recoaaendation will 
be enough, and all of a sudden I will find it done. 

He have reworked oxir emergency plan; installed new Incident 
Command Boxes which contain pre-plans, MSDS sheets, tank 
qusmtities, site plans, etc. at two Separate locations remote of 
the plant; installed the same information in our Fire Department 
Command Van in case we can't use the on-site boxes; installed a 
new Knox-Box Locking Key Box which contains eaergency access swipe 
cards and keys to entry gates in case of power failure; etc. 

I have received outstanding cooperation froa Mr. John Valerius, 
Facility Manager; Mr. Gene Rosner, Plant Engineer; Nr. Dane 
Vanaman, Safety Coordinator, just to name a few. He have conducted 
a complete tour of the facility for all Dolton and Riverdale 
firefighters, and will be inviting other siurrounding towns at a 
later date. I am also in the process of arranging a training with 



AigWft 9A 1993 

the Third District Hazardous Materials Teaa. 

All in all, X feel that Safety-Kleen Dolton is a responsible 
operation with outstanding personnel and state-of-the-art fire and 
safety protection and awareness. X only wish there were nore 
corporations with Safety-Kleen's concern for their neighbors and 
eaployees in Dolton. I have received nothing but cooperation from 
the Manaoeaent and eapleyees of the Safetv-Kleen Corporation 
Dolten Recycle Facility, and feel confident this relationship wii^ 
continue' 
Respectfully, 

Captain Thoaas Jacobs 
Fire Inspector 

cc: Mayor Hart 
Trustees Clayton, Herzog, Lewis, Myers, Panozzo, Yaaini 
Chief Kapusta 
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FIGURE l-C-1 
PHOTO DOCUMENTATION LOCATION 
MAP. SOLID WASTE MANAGEMENT 

UNITS, SAFETY-KLEEN CORP. 
RECYCLE CENTER. DOLTON, 

ILLINOIS 
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1. TRUCK STATION NO. 5 2. TRUCK STATION NO. 5 

FIGURE l-C-2.1 :PHOTODOCUMENTATION, 
SAFETY-KLEEN CORP. 
RECYCLE CENTER, 
DOLTON, ILLINOIS 

3. NORTH WAREHOUSE PAD (FORMER TRUCK STATION NO. 6) 
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4. NORTH WAREHOUSE PAD (FORMER TRUCK STATION NO. 6) 5. WEST TANK FARM/DRIVEWAY 

FIGURE l-C-2.2 rPHOTODOCUMENTATION, 
SAFETY-KLEEN CORP. 
RECYCLE CENTER, 
DCLTCN, ILLINCIS 

6. TRUCK STATION NO. 4 



7. FORMER TANK FARM D 8. TRUCK STATION NO, 3 

FIGURE l-C-2.3 :PHOTODOCUMENTATION, 
SAFETY-KLEEN CORP. 
RECYCLE CENTER, 
DOLTON, ILLINOIS 

9. TRUCK STATION NO. 3 



11. FORMER ABOVE-GROUND STORAGE TANKS. PRECISION AIRE PROPERTY 

re®. <6 *9f 

10. FORMER ABOVE-GROUND STORAGE TANKS 
PRECISION AIRE PROPERTY 

FIGURE l-C-2.4 :PHOTODOCUMENTATION, 
SAFETY-KLEEN CORP. 
RECYCLE CENTER, 
DOLTON, ILLINOIS 

12. FORMER TANK FARM AREA 



14. TRUCK STATION NO. 9 

13. TRUCK STATION NO. 10 

FIGURE l-C-2.5 :PHOTODOCUMENTATION. 
SAFEIY-KLEEN CORP. 
RECYCLE CENTER, 
DCLTCN, ILLINOIS 

15. TRUCK STATION NO. 9 



16. EAST HELD 17. EAST HELD 

FIGURE l-C-2.6 :PHOTODOCUMENTATION, 
SAFETY-KLEEN CORP. 
RECYCLE CENTER, 
DOLTON, ILLINOIS 

18. EAST FIELD 
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APPENDIX I-D 

RELEASE HISTORY 

The following is a list of known releases that have 
occurred at the Dolton Facility. Some of the releases were 
the result of past waste management practices. Others may be 
considered incidental to handling large volumes of wastes. 
The list has been obtained from the Part B Permit and from the 
U.S. Environmental Protection Agency Emergency Response 
Notification System (ERNS) database. 

Barker Chemical No. 2 Area 

November 19, 1980 - During inspections by USEPA, there was 
March 5, 1981 reported evidence of the possible dis-

(Barker) ! posal/storage of wastes offsite at 700 
East 138th Street, Chicago, Illinois, 
without a permit. 

East Field 

December 1979 
(Barker) 

November 19, 1980 
March 5, 1981 

(Barker) 

September 30, 1988 

Approximately 400 drums were excavated. 
Drums were located in the east field, an 
area which had been used by Barker Chem
ical for disposal activities. The exca
vated drums were disposed of at Paxton 
Landfill, Chicago, Illinois. 

During inspections by USEPA, there was 
reported evidence of disposal, spilling, 
and dumping of hazardous waste in the 
East Field and leaking containers of 
hazardous wastes being stored in the 
East Field. 

While digging for a sewer line east of 
Container Storage Area 1, twelve crushed 
drums containing dried paint uncovered. 
This area is part of the old East Field. 

Process Building 

June 11, 1987 

March 15, 1990 

40 gallons of synthetic fuel material 
were spilled outside the storage tank 
area. The contaminated soil was immedi
ately excavated and disposed of offsite. 

Observed leak from seal on ballmill dur
ing VSI. 

I-D-1 



Container Storage Area 2 

February 15, 1972 
(Barker) 

May 25, 1973 
(Barker) 

Fire in south 
are available. 

warehouse. 

Fire in south warehouse, 
are available. 

Few details 

Few details 

West Tank Farm 

August 2, 1979 
(Barker) 

November 19, 1980 
March 5, 1981 

(Barker) 

February 3, 1982 
(McKesson) 

February 2, 1985 
(McKesson) 

April 6, 1986 
(McKesson) 

November 13, 1986 
(McKesson) 

April 5, 1992 

During inspection by lEPA, spillage of 
hazardous wastes observed in waste sol
vent storage tank area. 

During inspections by USEPA, there was 
reported evidence of leaking valves on 
waste feed lines to storage tanks con
taining hazardous wastes. 

1,000 gallons of water-paint waste mix
ture were spilled inside the Tank Farm. 
Some of the material entered the sewer 
system, and the material was recovered 
from the sewer system for processing. 

Ruptured disk on the distillation column 
reboiler unit opened due to over-pres-
surization which resulted in air emis
sions of approximately 200 gallons of 
toluene. 

A pump pit in the J tank farm area 
caught on fire. The fire damaged three 
tanks located west of the existing lab 
building. Approximately 30,000 gallons 
of solvent consisting of isopropyl alco
hol, toluene, vinyl acetate, and MIBK 
were lost by combustion. 

9,000 gallons of plant process water 
were released within the tank dike area. 
Approximately 25 cubic yards of dike 
soil were removed and disposed of off-
site. 

10 gallons of hazardous waste fuel were 
spilled, due to a flange failure on a 
transfer line. Recovered with sorbents. 
Some material may have entered storm 
sewer. Called local fire department. 

I-D-2 



June 9, 1983 
(McKesson) 

July 7, 1985 
(McKesson) 

Former Tank Farm D 

April 14, 1983 Spill of 200 gallons of distilled lac-
(McKesson) quer thinner while loading a tank truck. 

Nearest sewer diked. Material collected 
and transferred to a feedstock tank for 
reprocessing. 

Spill of 348 gallons of distilled wash 
solvent from broken hose. Area diked 
with absorbent; trenches dug to collect 
liquid which was pumped back into tanks 
for reprocessing. 

1,715 gallons of 1,1,1-trichloroethane 
solvent were spilled during transfer of 
the material into a product storage 
tank. The spill occurred within the 
diked area and most of the material was 
recovered. The impacted soil was exca
vated and disposed of offsite. 

Due to an undergroiind pipeline leak, ap
proximately 2,000 gallons of g\in cleaner 
solvent were released. The pipeline was 
uncovered and the impacted soil was 
excavated and disposed of offsite. 

Several other spills have occurred into reinforced 
concrete secondary containment areas since 1983, and have been 
immediately cleaned up. McKesson and S-K have reported these 
spills to the Illinois Environmental Protection Agency. 

April 15, 1988 
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PROJECT: 815 

INTEGRITY EVALUATION REPORT 
SWMU NO. 1 - PROCESS BUILDING 

SAFETY-KLEEN CORP. RECYCLE CENTER 
DOLTON, ILLINOIS 

February 28, 1994 

Prepared For: 

Safety-Kleen Corp. 
1000 N. Randall Road 

Elgin, IL 60123 

Prepared By: 

Jack Bedessem, P.E. 
TriHydro Corporation 
920 Sheridan Street 
Laramie, WY 82070 
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1.0 Introduction 

Safety-Kleen Corp. (S-K) owns and operates a recycling 
facility in Dolton, Illinois (ILD 980613913). The Dolton 
Recycle Center is permitted to store and treat RCRA hazardous 
waste. As a condition of the RCRA permit, the Illinois 
Environmental Protection Agency (lEPA) requires S-K to conduct 
a RCRA Facility Investigation (RFI) in three phases. Phase I 
Of the RFI is to determine if the designated solid waste 
management xmits (SWMUs) have released hazardous wastes or 
hazardous constituents to the soil or air. 

In November 1993, S-K requested that lEPA revise the 
approach to the required corrective action investigations. 
Following a site inspection and discussions with S-K in 
January 1994, lEPA revised the list of designated SWMUs and 
requirements for the corrective action investigations. The 
modifications and revisions are presented in a draft letter 
from lEPA dated January 27, 1994. These modifications and 
revisions are incorporated into the RFI Phase I Workplan 
(March 1994) . 

SWMU No. 1 is designated as the Process Area/Process 
Building in the South Warehouse. In the January 1994 letter, 
lEPA requested that S-K conduct an integrity evaluation of the 
Process Area. Figure 1 shows the location of the Process Area 
in the Dolton Recycle Center. The purpose of this report is 
to present the results of the Process Area evaluation. 

2.0 Scope of Evaluation 

The integrity evaluation was conducted on February 17, 
1994, by an independent registered professional engineer. As 
requested by lEPA, the evaluation consisted of an assessment 
of the base of the Process Area to: 

1. Determine if the integrity of the pavement and 
secondary containment structures is such that 
former releases have not had a direct migration 
pathway to underlying or surrounding soils; and 

2. Determine if future releases have a potential to 
migrate to underlying or surrounding soils. 

The integrity evaluation consisted of a detailed visual 
inspection of the floor, curbing, and coating of the Process 
Area base and measurement of the capacity of the containment 



INDIANA HARBOR RAILROAD SYSTEM 

BALL 
GLASS COMMONWEALTH 

EDISON 
EXECUTIVE 
HARBOR 

'SK' 
PROP. EXECUTIVE 

HARBOR 

RHONE 
PGULENC 

TriHydro Corporation 
020 StwiHan StTMt 

LmmiK wyonilng B2070 

FIGURE 1 
LOCATION OF PROCESS BUILDING. 
SAFETY-KLEEN CORP. RECYCLE 

CENTER, DOLTON, ILLINOIS 

Drown By: NLS | Chocfced By: JB | Scola : 1'°160' | Dote; 2-28-84 [ Dbk Referonco: SKDIPEO 



strxictures. A review of past spill reports and Process Area 
operations was also conducted to evaluate the integrity of the 
containment structures to contain releases and mitigate 
migration to underlying and surrounding soils. The integrity 
evaluation was conducted in accordance with applicable 
indust^ standards (ACI 201.1R-92, ACI 515.lR-79/85) for 
surveying concrete in service. 

3.0 Description of Process Area 

S-K commenced operation of the Dolton Recycle Center in 
1987, including the Process Area in the South Warehouse. The 
Process Building was constructed in the 1950's by Barker 
chemical Company. McKesson Envirosystems commenced operation 
of the facility in 1981. Minimal information is available 
regarding activities in the Process Area/Process Building 
prior to S-K commencing operations in 1987. 

According to S-K personnel, the Process Building is 
identified as the Process Area and Ballmill Room in the 
northeast corner of the South Warehouse. The indoor area has 
been used since at least 1983 to liquify containerized semi^ 
solid wastes prior to fuel blending in the West Tank Farm. 
The units contained in the process area include: 

• Drum Emptvino Unit Vat #1. A 600-gallon carbon 
steel mixing bin used for manually dumping pourable 
wastes entering the fuels program. Liquids with 
grindable solids are transferred to the ballmill, 
and the resulting liquids are pumped to Tank Farm 
#6. Nongrindable solids are containerized, and 
shipped offsite from Truck Station No. 9 or No. 10 
for incineration. 

• Automated Drum Handling Unit Vat #2. A 1,600-
gallon carbon and stainless steel mixing bin used 
for automatically dumping pourable wastes. Wastes 
are processed for the fuels program in the same 
manner as at Vat #1. Nongrindable solids are 
containerized, and shipped offsite from Truck 
Station No. 9 or No. 10 for incineration. 

• Ballmill. High solids content wastes are recircu
lated through a ball grinder barrel {150 gallons 
running capacity) constructed of stainless and 
carbon steel. Grindable solids are transferred to 
Tank Farm No. 6 (fuels program). 



• Ballmill-Sump. A 40-gallon stainless steel-lined 
siiinp with metal grating to collect spills in the 
ballmill. 

Wastes managed in this area are generally containerized 
in 55-gallon drums until processing. Following processing, 
liquids are pumped to Tank Farm No. 6 for fuels blending. 
Nongrindable solids are containerized in drums and shipped 
from Truck Station No. 9 or No. 10 for incineration. 

S-K upgraded the secondary containment systems in the 
Process Area and Ballmill Room in 1988; however, np plans or 
specifications were available at the site. The current layout 
and details of the Process Area and Ballmill Room are shown on 
Figure 2. Photographs which describe the current state of the 
Process Area and Ballmill Room are presented in AttachTnent A. 

4.0 Results of Intearitv Evaluation 

1. The Process Area and Ballmill Room are of concrete 
block construction with concrete floors/ curbing, 
ramping, and footings. The floors, curbing, and 
lower walls are coated with an epbxy polymer barri
er/sealant of Semstone 245 (Sentry Polymers, Free-
port, Texas). 

2. Specifications for the epoxy polymer coating, which 
were provided by S-K, are included in Attachment B. 
The chemical resistance guide indicates that this 
coating is compatible with the wastes/chemicals 
managed in the Process Area and Ballmill Room. 

3. The epoxy polymer coating/sealant was installed 
over the concrete pavement, curbing and lower walls 
as a positive-side barrier system. Positive-side 
barrier systems are defined as having the coat
ing/sealant installed pn the same side as the 
potential hydrostatic pressure. 

4. Ramping or curbing is provided at all doorways to 
contain spills and minimize potential for migration 
to soils surrounding or outside of the buildings. 
The ramps are sloped inward, away from the doors. 

5. Four shallow stainless steel-lined sumps were 
present in the center of the Process Area. The 
capacity of each sump was determined to be approxi
mately 3.5 gallons. 
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6,. One shallow stainless steel-lined sump was present 
in the southeast corner of the Ballmill Room. The 
capacity of this sump was determined to be approxi
mately 40 gallons. 

7. All sumps were covered with metal grating. The 
interface between the sumps and the concrete floor 
was sealed with a flat layered bead of epoxy seal
ant . 

8. The toe joints between the floor and the concrete 
equipment footings, curbing, and ramps appeared to 
be sealed with a bead of cement grout. The toe 
joints were coated with the epoxy polymer sealant. 

9. Several sealed hair-line cracks were observed in 
the concrete floor of the Ballmill Room and one was 
obser-ved in the ramp of the Process Area. The 
small hair-line cracks were sealed with an epoxy 
coating and did not appear to provide a pathway for 
migration of liquids to underlying soils. 

10. According to the Plant Engineer, S-K maintains a 
policy of inspecting secondary containment areas 
and repairing cracks/deterioration of the struc
tures/coatings on a regular basis. Cracks are 
sealed with a flat layered bead of the epoxy poly
mer sealant. 

11. Access to floor areas under the equipment was 
limited due to facility operations. A primary 
secondary containment pan was observed to exist 
under Vat No. 2. Three small spill containment 
pans were observed under Vat No. 1. 

12. Except for areas immediately under the enclosed 
equipment, the floor of the Process Area and Ball-
mill Room was relatively clean. The epoxy coating 
was gray in color with a glossy finish. No signs 
of serious abrasion were observed on the main floor 
areas. 

13. The surface of the coated Process Area floor was 
slightly irregular in the central area between Vat 
No. 1 and Vat No. 2. The irregularities in the 
floor surface may have resulted during finish work, 
troweling of a base sub-coating, or filling of 
joints. No construction or expansion joints were 
observed below the epoxy polymer coating. 

14. Anchor bolts were used to secure the supports of 
the conveyors and stairways to the concrete floor. 



All anchor bolts appeared to be tight, sealing the 
base plates securely to the coated flooring. 

15. The gray epoxy polymer coating extended up the 
lower portion of the exterior walls a height of 5 
inches (curb height) to approximately 1 foot. 
Based on the measured dimensions, the minimum 
secondary containment capacities of the Process 
Area and Ballmill Room (Figure 2) are approximately 
8,800 gallons and 1,600 gallons, respectively. 

16. Several fires and spills are documented to have 
occurred in the South Warehouse; however, no fires 
have occurred since S-K commenced operation in 
1987. Review of S-K records indicate all spills 
were containerized in the secondary containment 
structures and cleaned up with absorbent and/or 
vacuum equipment. 

17. Review of spill reports indicate that releases of 
waste fuel ranging in size from less than 0.5 gal
lons to 300 gallons have occurred in the Process 
Area and/or Ballmill room. The majority of the 
releases were reported to be less than five gal
lons . 

Results and Conclusions 

S-K commenced operations at this facility in 1987. S-K 
upgraded the Process Area and Ballmill Room in 1988. The 
Process Area has been used to liquify semi-solid wastes prior 
to fuel blending since at least 1983. Limited information was 
available regarding operations, configurations, and releases 
in these areas prior to S-K purchase of the property. 

The base and coatings in the Process Area and Ballmill 
Room appeared to be in good sound condition during the 
February 1994 inspection. S-K maintains a policy of inspect
ing secondary containment areas arid repairing 
cracks/deterioration of the structureS/coatings on a regular 
basis. The capacities of the secondary containment structures 
exceed the capacities of the units in the Process Area (2,200 
gallons) and Ballmill Room (150 gallons) and quantities of 
previously documented releases. 

The primary objective of this evaluation was to asseSs 
the integrity of the pavement and secondary containment 
structures relative to preventing the migration of releases to 
underlying and surrounding soils. As constructed and main-



tained, there appears to be minimal potential for release in 
these areas to migrate to underlying and/or surrounding soils. 
Therefore, based on the results of this integrity evaluation, 
there are no recommendations for further corrective actions in 
the South Warehouse Process Area at this time. 
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ATTACHMENT A 

PHOTOGRAPHS 
PROCESS BUILDING AND BELLMILL ROOM 
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PROCESS BUILDING/PROCESS AREA AND BALLMILL ROOM 
INTEGRITY EVALUATION PHOTOGRAPHIC DOCUMENTATION 

SAFETY-KLEEN CORP. RECYCLE CENTER 
DOLTON, ILLINOIS 
FEBRUARY 1994 

1 Photo No. Area View 

1 Ballmill Rm East overhead door-

2 Ballmill Rm South overhead door 

3 Ballmill Rm Ramp at south overhead door 

4 Ballmill Rm Toe seal on east wall/floor 

5 Ballmill Rm Ramp at east overhead door 

6 Ballmill Rm Stainless steel sump/grating 

7 Ballmill Rm Floor/footings below ballmill 

8 Process Area Ramp at south overhead door 

9 Process Area Toe seal on east wall/floor 

.10 Process Area West view of Vat #1 1 

11 Process Area North stainless steel lined sump 

12 Process Area Operator station Vat #2 

13 Process Area Southeast view of Vat #2 

14 Process Area East view of Vat #2 work area || 

15 Process Area II Toe seal on west wall/floor 

16 

17 
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PHOTO 3 PHOTO 4 

PHOTO 5 PHOTO 6 
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FEB 18 '34 09:36 

FROM SK-DOLTQN RG 

FROM S-K ENGINEERING 

TO 813077457729 

TO EOLTON RC 

PPGE. 002/008 

PfiGE.002/00S 

SEMSTONe 245 is a high peifwrnanoe Special^ coatu« for concr^ tts 
unique formulatioft mates It suitable for constant irhmefsioh sen^'ln 
chlorinated solvents, such as: 

- M^hylene chloride 
- Eihyl^'tfchioride 
- trichioroetl^lene 

in addltiOri. ^MSTONE 245 offers exceiieni resistance to a very broad 
range of other hazardous aitd oonosive ehemieals including beniene. 
ohenol. ketones, aioohois and ctuon^ add. as VMBH as sud> eommonty 
encountered Items as 9S%sumjric add and SOX caustic This makes It 
die prafwred choioefbr protecting hazardous waste IteKffit^fSacfflties and 
other areas that will riegulaly see exposure to a wide variety of diffiouit 
chemicals. 

OOter feanires indude: 

- Very rapid cure, providing quick turnaround of projects. 
- CanbeappliedaK ien:iperature$ a$iowres35''F. 
- Can be applied over damp concrete. 

PACKAGDHG/COVERAOE: 

SQi(STOME245isavailabieinlgaHon,3gal)onand25gaiimunits. Each 
wic consists of premeasuied Pat A and Part B components. Abaggad 
Part C thixotr^ agent Is added Ibr work on vertical surfaces. 

Application thickness may vary ffom 25 miis to 125 mas, depend^ on 
aipected service caididons ̂ .e.. chemicat exposure, temperatae. traffic 
load and other meohanica abuse. Immersion service vs. sptaslvspoi.eic.). 
Consult Sentiy Poiymecs for specific Thickness recommendations. 

in addition, coverage rates win be effected by the condition of surface beiiig 
coated (degraded vs. smooih. steel vs. concrete, etc.). 

To figure THEpRETICAL coverage per gaiion. divide desired mi) thickness 
into 1.604. example, theoreiieal ooverage for a 60 mil thickness is: 
1.604 divided )>y 60 26.73 square feet per gallon.) 

For practical coverage, ntake rrecessary allowances for conrStion of the 
substrate, woridng conditions, waste, spiB^. etc. 

^MSTtmr 245 

pcxyMS^, 

».e.aox3D7te 
SSCio&Hiorssa 

r.tx TTS*I 



FEB 18 >94 12:40 

FEB 18 *94 09:36 

FROM SK-DOLTON RC 

FRdn S-K ENBI^CERING 

TO 013077457729 

TO DGLTON RC 

PH0t.003/'000 

pnGE.0a3''00s 

tyncALPROPsmts: 

Solids, byVdume 
Color 
Wei^perMbodGdlon. 

Cure Tbnes (AppragAnate): 

35-F. 
55°F 
SOV 

F6et 
3J9@B 

.24hrs.. 
-.8hrs._ 

lOOK 
.Buff (SetedBd odwr colors optkxi^ 

lOlfas. 

Chemical 

_7days 
_48hrs. 
.24hfs. 

"For immersion sernc& in ehlorinated soKerns, the coatb^ mostbe postcurod at 
lS0^FfDrl2 hours. 

REU1ED AND ANOUARY PRODUCTS: 

S&MSTONE 140 E|pooy Beer Toppmg 
SEMSTONE140CT Boer Costing - Cold Temperature Formulation 
SEMSFOI^ lA&S gpoy Coatiitg and lining 

300 Eposy Former Concrete 
SEMSTONE 500 Epoiy Put^ 
SEMCRETE Rafrid Harder^ UndertaymeM Mortar 

Refer to separate technicai buHeiin on each products fid its 
instnic2ion8,-eic. 

uses, npplicaaon 

Keep SEMSTONE 245 ooroponems <0afy sealed in dtefr originai eoncsmre unsii 
feadjyftruse. SiataunopanedacSO^Tgo^.outofrftactsutiii^ Atieast24hours 
inw>ediateiyprkytDuse.stefeaOcothpuitaiii.{A.B,C,andd8giC|fri»s)at80PF-90°F. 
to tsdOtate handSng. 

Propedystored. SEMSTONE 245hasaininiimjtn shelfUfSecfoneyear. Referio oaten 
number on label for date of manufacture. 

SaMST0f«245«Pw»2 
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FEB 18 *94 12:41 
FEB IS '94 03:37 

FROM SK-DOLTON RC 
FRQI S-K ENGI^€ERING 

TO 813077457729 

TO EOLTON RC 

PftGE. 005/^08 

8888.005/^08 

mmTAifT Nois 
1. Woric en venieal surfiEKos leqiAes tfte addition cf 

PartCThfaeoope. 

2. For manual applications, use en^ 1 gaBen and 3 
gaBon units. The orned material has a veiy short 
pot fife, so plan your work aceerdlnaiy. 

1. Ttvou^tout the appficadon process, the tsnveia-
ture of the sudhoe to be coated should be -
95»P. 

2. Below 75*F. the components will thicken 
nodoeab^. tnaldng rnanuai appBcadons extremely 
dmsctft 

3. When coating steel, application if the 
temp&aiuA fens within 5"FolBia dew pobit. (This 
is not necessary when ooMitig concrete.) 

4. Bubblesm^appes'intheSEMST0hC245co8ting 
if it is applied ewer ooncreie in direct sunB^it.- or 
when temperatures ere rising. This is due to the 
eapan^on Of sir and/or moisture trapped in the 
concrete, it is especiaDy tnie or air entramed 
concrete. 

For best results, shade the work prea and apply 
S^tSTONE 245 when temperaaaes ge IbBkig. 

5. Store aii materials (components A, B, C and 
ajggr^ate) at 80*F - SCTF for at least 24 hours 
before use, to facffitate handling. 

1. Surfaces must be bee of cfirt, dust, oR. grease, 
chennc^ and other oontanmacrts imme^ateiy 
prior to apfXymg each coat of SEMSTONE 245. 

2. For the in)tigeoat.omKtetB surfaces can be damp. 

However, for leooats. all swfaoes must be dry. 

1. Nmrconcracegenerallyshouldbecured a minimum 
of 28 days. 

NOTE: Check with SenayPolymefStbrrecomtneo-
datlonsregeidingconcreteeured less than 28d8!ys. 

2. Concrete must be stTucturgly sound and must not 
contain arv accelerators or curing compounds. 

3. Remove auoagid grease. 

4. Remove all surface ia&ance and expose sotnd 
concrete. We reoommend abrasive t)lasting to do 
this. 

However, other me0)ods, 8uch as acid etching and 
nsutraEzing, mar be used. 

5. In general, arty existing coating should be 
comptetety renwved. 

In certam instances, this m^notbe neoessaiy. but 
consult with Senoy Polymers first 

Always remove ooatit^ which hawe failed due to 
lack of adhesion or thermal shock. 

6. locate ail eipansion joims, concroi jmnts, floor 
drains, equipment base plates and mUMtoor 
tannination points. Handle them as per Senny's 
Constniction Details. 

7. Honeycombs or arv form voids in vertical surfaces 
must be filled. 

Above 50*P. use SEMSTONE X40- with Bart C 
thixD&ope and ag^egate added. 

Below SOY. use SEMSTONE 140Cr with Part C 
a^regate 

8. If the concrete is damp: 

a. Rushthorot^iywithdearwater. Steamorhot 
water is recommended, if available. 

b. Remove all stancfing water. 
4^ 

SEMSTONE 245 •Page 4 
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FROM SK-DOLTQN RC 
FROM S-K ENGII€ERING 

TO 813077457729 

TO DGLTEN RC 

FRGE.006/008 

PRC£.006<^08 

SUMFAfS PSEPARAIION OF Sim 
P (WOMBUPIMON SERViCS ONLY) 

1. Abrash« blase steel surfaces to a near while meed 
finish with 1 • 2 nd anchor profile. 
(Ref. SSPOSMO) 

2. All outside comers must be ground smooth and 
rounded. 

a. Itouriddl insidBCsorTierstoaininlimjmi/B' radius 
wWi SEMSTQNE 500 Epogy Puoy. 

MASKMO 

Mask surfaces that are not to be coated. This 
matBrld is rfifficutt to remove, once applied. 

APPUCATION EQUmENT 

1. For sprayfnfr use on|/ a spedaRy equipped phirai 
ocmponertfig. Specifications are as foHcws: 

O 

c 

Graco King liydracac<orequjvdent}; 28:1 pump; 
Z3 GPM. 4'J. nu( ratio; imet air pressure on 
purhp sat at 75>120 psi. 

Twb 15 gallon heated hopper tanks. Set-heater 
ai95"F. 

Ii>4ine heater on ladn oudet. set at 110* F. 

pressure solvent pcnnp. 

insulated hoses, 3/8 mi'iO. masdmum ier^ of 
100 ft. 

Giaoo saver Gun. or equivalent equipped with a 
revaraS^, seifcieating tip, orifice size .035 • 
.041 inches. 

No fiitm or intemal screens. 

2. For manud appSeatiens: 

a. ROOTS • preferred method is te spread with 
serrated squeegee, then baekreli. 

As e second ehoioe, trowel or-tmsh could be 
used. 

b. wails - use roller or brush. 

MiXnKI AND APFUCATION 

1. The components must be incSvidually agKated 
immedetely prior to uae: 

Part A - Blend each Part Aecraponemro a umform 
consistencyinitsiocfividudconitamervusirig 
aJN^typembcK'. 

Part B • Sfir each Part 8 component to a imiform 
coier in its individual container. 

2. For work on vetdc^ surfaces, add Parte. 

Part C comes in premeasured bags. 

Foraene^bon unit and three gallon units, add one 
premeasured bag to each Part A. 

For 25 gaHon units, add one premeasured bag to 
each buetet Ptet A ̂  each bucket of Pan 8. 
(NOTE-ThseateAbudretsafPattAandonebuctca 
of Pert B in a 25gaoen unit.) 

Usii^a mixer, blend the Pan C m urttil it Is 
evan^ dispersed, (about 1 • 2 ntinutes). 

NOT& Adding Part C darkens the color oif 
savlSTONE 245 somewhat. 

3. Skip this step (f you ate spraying. 

if mbdng for app&catien by hand: 

Potff Part A into a ctean mixing comainet of 
adequ^ capacity. 

AddPvtB. 

Ma thoroughly for two minutes using a Jifiy type 
mixer. 

The pot life of the msced material win be about 
l5naiutesat80*F. So. use imrrrerfiatety. For 
work en floors, etc., we suggest that you 
jtBmediaeeV<himp the mbced msteriai onto the 
surface and spread iL 

NOTE: The premeasured quantities of each 
componerKhavebeencarefullyseL Any variation in 
these piemeasuted rados wHi adversely effect 
patfonnance. So. mix only complete units, ifarqrof' 
the components are spiBed. diasrd ttie batcm. 

SabtSTONE 2-«5 • PV^D S 
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FROM SK-DGLTGN RC 

FROM S-K ENGIKEERIKG 

TO 813077457729 

TO DOLTCN RC 

PfiGE.007^008 

PRGE.00r7>'003 

4. Material Should be in even ooats. 

if Sftaspng, use rmdtkfiteeiionei passes to insure 
podthre ooverege and » profxr Am buBd. 

If you notice a maib^ or streakier eftect wNie 
spiayinfe stop hirnediaiaiy. The sptay equipment is 
not wMngtire material property Of The mh ratios are 
ineonecL Chedcyouregukxnenc. 

IMS marbied or stwakod material wilt not cure 
propeiVaritiffiustbereinavBd. Scrapettie material 
off and then solwenc wash the area with l^ or 
toluene. Mtemateiy. abresive blasting may be used 
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CHAPTER II-1 

INTRODUCTION 

Six soil investigations and two ground-water investiga
tions have been conducted at the facility since 1979. A 
considerable amount of qualitative information and quantita
tive data have been collected on soil lithology, soil quality, 
ground-water occurrence, ground-water flow direction, and 
ground-water quality in the vicinity of the solid waste 
management units (SWMUs) designated in the Part B Permit. 
This information and these quantitative data have been used in 
the design of the Phase I Sampling and Analysis Plan presented 
in Part IV of this Workplan. 

Soils have been physically described at 63 locations at 
the facility. Soil quality has been qualitatively described 
at all 63 locations, and quantitatively analyzed at 21 of 
those locations. In addition, a soil gas survey was conducted 
at 27 locations to identify the presence of volatile organic 
compounds (VOCs) in shallow soils, and an electromagnetic 
conductivity survey was conducted at 110 locations to identify 
elevated soil salinity and potentially buried ferrous materi
als. Based on this existing database, the soils at the 
facility appear to be unimpacted, except in the following 
possible areas: 

• A section of the East Field where 12 drums were 
buried. The drums and impacted soil were excavated 
in 1991, after the soils investigations were done 
in 1979 and 1988. Therefore, corrective action in 
1991 may have eliminated the soil impacts. 

• The central part of the West Tank Farm and the area 
near Truck Station No. 9. 

• Former Tank Farm D and the Former Southeast Tank 
Farm. 

Five non-halogenated volatile organic compounds (xylenes, 
toluene, ethylbenzene, methyl isobutyl ketone, acetone) were 
detected in these areas. Metals concentrations were at 
expected background levels. Semi-volatile organic compounds 
have not been analyzed in these areas. 

A ground-water investigation is not part of the Phase I 
investigation. However, two ground-water investigations have 
been conducted, and ground-water impacts in a shallow perched 
zone (but not in the underlying dolomite aquifer) have been 
indicated in the vicinity of the East Field, West Tank Farm 
and former Tank Farm D/former Southeast Tank Farm. Therefore, 
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S-K intends to conduct voluntary investigative work during 
Phase I to determine ground-water flow directions and charac
terize ground-water impacts in the shallow perched zone in 
order to better focus the investigation during Phase II. 
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CHAPTER II-2 

SOILS CONDITIONS 

Considerable information regarding soil conditions has 
been collected during previous investigations at the Dolton 
Recycle Center. Soils data have been collected at 63 loca
tions on the facility during previous investigations. These 
previous investigations include: 

A 1979 geotechnical investigation to support plant 
expansion. 

A 1981 geotechnical investigation to support plant 
expansion. 

A 1983 environmental investigation in the vicinity 
of former underground storage tanks (USTs). 

A 1988 due diligence environmental investigation 
associated with property ownership transfer. 

A 1990 due diligence environmental investigation 
associated with property ownership transfer. 

A 1990-1991 environmental investigation to document 
clean closure of two fuel oil UST areas. 

During these six investigations, qualitative and quanti
tative infonnation has been generated in the vicinity of the 
solid waste management units designed in the Part B Permit. 
The following soils information has been collected on the 
site: 

• Physical descriptions of the soils at 63 locations. 

• Qualitative descriptions of soil quality at the 
same 63 locations, and quantitative data on soil 
quality at 21 locations. 

• A soil gas survey at 27 locations to indicate the 
presence of volatile organic compounds (VOCs). 

• An electromagnetic conductivity survey at 110 
locations to indicate the possible presence of 
buried objects and/or elevated salinity. 

These data collected during the six previous investigations 
have led to the identification of three impacted areas at the 
facility as well as site-specific conditions which limit the 
extent of soil impacts. This information has satisfied the 
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objectives of Phase I of the RCRA Facility Investigation (RFI) 
to a large extent, and thus is described in detail below. 

Litholoov 

Borehole logs in the vicinity of the site were obtained 
from the Illinois State Geological Survey to determine the 
regional lithology (Appendix II-A). Based on the information 
in these logs, the sediment in the area consists of low 
permeability lake silts and clays, with a few interbedded sand 
lenses. The sediments become more granular to the north. 
However, at least 30 feet of low permeability silts and clays 
were documented in all borehole logs (Figure II-2-1). 

Under the low permeability silts and clays is the 
Silurian-age Niagaran Dolomite Series. The formation is 
underlain progressively by the Maquoqueta Shale and the 
Galena-Platteville Series (mostly carbonates). The bedrock 
structure dips easterly to the center of the Michigan Basin 
(Figure II-2-2) (ATEC, 1988). 

Physical soil conditions at the facility have been de
scribed at the 63 locations shown on Figure II-2-3. Logs for 
borings at the facility are included in Appendix II-B. The 
lithology of the site is well defined because of the number 
and distribution of logged boreholes. 

Lithologic cross sections across the site are shown on 
Figures II-2-4 and II-2-5. Grain-size data are provided in 
Appendix II-C. The lithology is consistent across the site. 
At the surface is a layer of topsoil (silty clay loam) or fill 
which is 1 to 4 feet thick. The fill consists of clay, silt, 
sand, gravel and rubble. The area backfilled with clay, which 
is shown on Figure II-2-4, corresponds geographically with the 
area where the drums were excavated. 

Under the topsoil or fill are silts and fine sands of the 
Carmi Member of the Equality Formation. This member consists 
of local discontinuous lenses of clay and medium to coarse
grained sand interbedded in the silt and fine sand matrix. 
The thickness of the silts and fine sands varies from up to 15 
feet in the southeastern corner of the site to absent in the 
northeastern part of the site. 

Under the silts and fine sands is the Wadsworth Member of 
the Wedron Formation, which is the dominant soil unit underly
ing the entire site. These deposits are low permeability, 
gray to brown silty clays and clayey silts. The clays are 35 
to 40 feet thick across the entire site, and extend to 
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bedrock. The composition of the clays changes from stiff at 
shallow depths to very stiff and hard near bedrock. 

Four boreholes located near the four corners of the site 
(83-8D, 88-6D, MSD, and 88-7D) were drilled into bedrock. The 
borehole log for MSD is included in Appendix 11-A and for the 
other three sites in Appendix II-B. Bedrock was encountered 
in all boreholes at approximately 45 feet below ground 
surface. The uppeirmost bedrock is a hard, gray dolomite which 
is moderately fractured in the upper several feet, but less 
fractured with depth. No open voids were encountered in the 
bedrock during drilling. 

Soil Gas Survev 

A soil gas survey was conducted at 27 locations across 
the plant site in 1988 to identify areas where VOCs may have 
been present in shallow soils. The survey did not include the 
Rexnord/Precision Aire property or TriStamp/Agri-Chain lease. 
Samples were collected through a screened, galvanized steel 
probe driven to a depth of approximately 2.5 feet below ground 
surface. Soil gas was purged through the probe by applying a 
vacuum to an air-tight desiccation chamber connected to an HnU 
photoionization detector (FID). 

Following the purging of approximately five liters of 
soil gas, total organic vapor (TOV) concentrations in the soil 
gas were measured with the PID and recorded. The results are 
shown on Figure II-2-6. Three areas of elevated TOV concen
trations were identified by the soil gas survey: 

• East Field, south of the office building, where 12 
drums were uncovered during installation of a sewer 
line in 1991. The maximum TOV concentration was 90 
units. 

• West Tank Farm/Truck Station No. 9, located in the 
west-central part of the facility. The maximum TOV 
concentration was 240 \inits. 

• At and east of Former Tank Farm D. The maximum TOV 
concentration was 300 units. 

In all other areas of the plcuit site, TOV concentrations were 
within the background range of 10 units or less. 
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Geophysical Survey 

An electromagnetic conductivity survey was conducted in 
1988 at 110 locations on the plant site to identify possible 
areas of higher salinity or possibly buried ferrous objects. 
The survey did not include the Rexnord/Precision-Aire property 
or TriStamp/Agri-Chain lease. Surveys were performed with a 
3.7 meter coil spacing using both a horizontal and vertical 
orientation. 

The results of the survey are plotted on Figure II-2-7. 
The geophysical survey results correlate with the soil gas 
survey results. Both surveys identified the following areas 
of possible soil impacts and/or buried ferrous objects: 

• East Field, south and west of the office building. 
The maximum conductivity reading [160 millimhos per 
meter (mm/m)] was measured in the area of 12 buried 
ferrous drums, which were excavated by S-K in 1991 
during installation of a sewer line. Therefore, 
the elevated reading may reflect these buried 
ferrous objects rather than soil impacts. It is 
important to note that no other elevated readings 
were measured in the East Field, and therefore 
these results indicate no other buried ferrous 
objects (drums) in that area. 

• West Tank Farm/Truck Station No. 9, located in the 
west-central part of the plant. The maximum con
ductivity readings (150-160 mm/m) were measured 
along a storm sewer chat runs west of the West Tank 
Farm and a sanitary sewer that exits the laboratory 
and South Warehouse. Therefore, the elevated 
readings may reflect the presence of these ferrous 
sewers rather than soil impacts. 

• Former Tank Farm D, located in the southwestern 
corner of the plant site. Although conductivities 
were slightly elevated within and east of the 
former tank farm (70-100 mm/m), just as in the soil 
gas survey, the highest conductivities (140-160 
mm/m) occurred in a linear pattern along an aban
doned Texas Pipeline Company pipeline easement 
identified in a previous report (Wang, 1990). 
Therefore, the elevated readings may identify this 
buried line rather than soil impacts. 

Remaining conductivities in all other parts of the plant site 
were at or below background values (70 mm/m) expected for 
silts and clays. Background conductivities were generally 
lower (20-40 mm/m) in the southeastern corner where borehole 
logs identify an up to 15-foot thick shallow lense of silts 
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and fine sands, and in the northeastern corner where no 
borehole log information is available. 

Soil Quality 

Soil quality information is summarized on Figure II-2-8. 
Qualitative soil information is taken from the borehole logs 
in Appendix II^A. Quantitative data are taken from environ
mental investigations conducted in 1988, 1990, and 1991. The 
laboratory data sheets are included in Appendix II-D, and the 
soil quality data are summarized in Table II-2-1. 

Qualitative Soil Oualitv Results 

The qualitative results correlate with the results of the 
soil gas survey and geophysical survey. Four areas of soil 
impacts on the plant site were qualitatively described in the 
borehole logs: 

• East Field (Boreholes 79-3, 88-1), where impacts 
were noted at 6.5 to 8.5 feet below ground surface 
in 1988. S-K excavated drums and impacted soils in 
this area in 1991 during installation of a sewer 
line. Therefore, this area has been remediated. 

• West Tank Farm (Boreholes 79-2, 79-5, 79-6, 81-2, 
88-2), where impacts were noted in the upper 4 feet 
in the south end and to 15 feet at the north end 
during three investigations. 

• Former Tank Farms (Boreholes 83-3, 83-10, 83-12, 
83-13), where impacts were noted generally to 
depths of 12-15 feet. 

• North Warehouse Pad (Borehole 81-1), where impacts 
were noted to a depth of 4 feet. 

Not only did the borehole logs qualitatively define where soil 
impacts might be, but also they defined where soil was not 
impacted. All the boreholes outside of the four areas 
mentioned above contained no mention of impacted soils. In 
the 12 borehole logs which mentioned impacts, all 12 logs 
indicated clean soils beneath the shallow intervals described 
above. Therefore, the qualitative descriptions provide 
evidence of the capability of the low permeability clay soils 
underlying the site to prevent vertical migration of released 
constituents. 

II-2-12 



N 

EXP LAN AVON 

BOREHOLE LOCATION AND 
DESIGNATION (DESIGNATION BEGINS 
WITH YEAR BOREHOLE DRILLED) 

QUAUTATIVE CLEAN (APPENDIX ll-B) 

QUALITATIVE IMPACT (APPENDIX ll-B) 

QUANTITATIVE IMPACT (TABLE 11-2-1) 

QUANTITATIVE CLEAN (TABLE 11-2-1) 

SOLID WASTE MANAGEMENT UNIT OR 
CORRECTIVE ACTION MANAGEMENT UNIT 

160 ft. 

SCALE 

TriHydro Corporation 
920 Stnridan StrMt 

Laramie. %omlnfl 82070 

FIGURE 11-2-8 
SOIL QUALITY, 

SAFETY-KLEEN CORP. RECYCLE 
CENTER, DOLTON, ILLINOIS 

Drawn By: SWW Checkod By: dA j Scote ; 1'°160' j Doto; 2-U-941 Dhk Reforenco: SKDISOIQ 

II-2-13 



Table 11-2-1. Summary of Soil Quality Data, Doiton Recycle Center, Dolton, Illinois (1988-1991) 

Volatile Organic Compounds (mg/kg) 

I 
NJ 

1 

Location Acetone Benzene Ethylbenzene 

Methyli 
Ethyl 

Ketone 

Methyl 
Isobutyl 
Ketone 

Methylene 
Chloride Toluene 

1,1,2-
Trichloro-

ethane 
Trlchloro-

ethene 
Xylenes, 

Total All Others 

Plant Site* 
88-1(2.6) 7.4 ND 10 6 4.2 0.26 66 0.44 ND 96 ND 
88-2(2.6) 2.2 0.41 48 1.2 9.9 ND 680 ND 6.3 1400 ND 
88-2(6) 2.6 ND 11 2.1 20 ND 110 ND ND 28 ND 
88-2(7.6) NO ND 0.32 ND ND ND 0.43 ND ND 1.1 ND 
88-2(10) NO ND ND ND ND ND ND ND ND ND ND 
88-4(2.6) 6.6 0.024 1.6 0.74 3.6 0.11 68 ND ND 22 ND 
88-6(2.6) 1400 ND 67 1.6 12 ND 390 ND ND 290 ND 
88-60(2.6) NO ND ND ND ND ND 0.046 ND ND ND ND 

Precision Aire Site 
90-B-1 NO ND ND ND ND ND ND ND ND ND ND 
90-6-3 ND NO ND ND ND ND ND ND ND ND ND 
90-HA-1 ND ND ND ND ND ND ND ND ND ND ND 
90-HA-2B ND ND ND ND ND ND ND ND ND ND ND 
90-HA-3 ND ND ND ND ND ND ND ND ND ND ND 
90-HA-4 ND ND ND ND ND ND ND ND ND ND ND 

Precision Aire Site - 10.000-Gallon UST Excavation 
91-10-B ND ND - ND ND 

91-10-EW ND ND - ND 0.006 

91-10-NW ND ND - ND ND 
91-10-SW ND ND - ND ND 
91-10-WW ND ND " ND ND 

Precision Aire Site Two 16,000-Gallon USTs Excavation 
91-16-B ND ND ND ND 
91-16-EW ND ND ND ND 
91-16-NW ND ND ND ND 
91-16-SW ND ND ND ND 
91-16-WW ND ND ND ND 

Depth below ground surface (In feet) shown In location designation. 
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Table II-2-1. Summary of Soil Quality Data, Dolton Recycle Centafi Doltorii llllttole (1988-1991) (continued). 

Metals (mg/kg) 

Location 
TRPH 

(mg/kg) 
PCB 

JmsM. Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver 

PIppi Sjle* 
88-1(2.6) 
88-2(2.6) 
88-4(2.6) 
88-6(2.6) 
88-60(2.6) 

9 
9.3 
7.8 
8 

6.7 

40 
41 
44 
47 
28 

0.6 
0.6 
0.6 
0.6 
0.6 

1.2 
1.3 
12 
1.4 
7.9 

6.7 
9.6 
26 
13 
3.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.6 
0.6 
0.6 
0.6 
0.6 

Precision Aire Site 

H 
H 
I 
M 
I 

cn 

90-B-1 
90-6-3 
90-HA-1 
90-HA-2B 
90-HA-3 
90-HA-4 

270 
ND 
NO 

1410 
810 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

* Deptfi below ground surface (in feet) sliown in location designation. 
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Quantitative Soil Quality Results 

Soil sampling and analysis was conducted at five loca
tions (88-1, 88-2, 88-4, 88-5, 88-6) in 1988. These locations 
were screened as impacted during the soil gas and geophysical 
surveys in 1988. Samples were collected at 2.5 feet below 
ground surface at all locations except 88-2, where samples 
were collected at 2.5-foot intervals from 2.5 to 10 feet below 
ground surface. The results are presented in Table II-2-1, 
and summarized below: 

• East Field (Location 88-1). Xylenes, toluene, and 
ethylbenzenes were measured at concentrations 
greater than 10 ppm. These constituents are prin
cipal components of mineral spirits. Qnly two 
chlorinated compounds were detected (1,1,2-tri-
chloroethane at 0.4 ppm and methylene chloride at 
0.25 ppm) at concentrations near the detection 
limit. Eight inorganic constituents were analyzed, 
and concentrations were at expected backgroimd 
levels. 

• West Tank Farm (Locations 88-2 and 88-6D). Just as 
at the East Field, xylenes, toluene, and ethylben-
zene were measured at concentrations greater than 
10 ppm in samples collected to 5 feet below ground 
surface at Location 88-2. No other VQCs (including 
no chlorinated VQCs) were detected at the West Tank 
Farm. VQC concentrations attenuated to below 
detection limits at 10 feet at Location 88-2. VQC 
concentrations were near or below detection limits 
at Location 88-6D. Concentrations of inorganic 
constituents were at expected background levels. 

• Fonner Tank Farm D (Locations 88-4 and 88-5) . Just 
as at the other two SWMUs, xylenes, toluene, and 
ethylbenzene were measured at concentrations great
er than 10 ppm. In addition, acetone and methyl 
isobutyl ketone (4-methyl 1,2-pentanone), which are 
principal components of lacquer thinner, were 
measured at concentrations greater than 10 ppm. 
Methylene chloride (0.1 ppm at 88-4) was the only 
chlorinated VQC detected. Concentrations of inor
ganic constituents were at expected background 
levels. 

Soil sampling and analysis was also conducted at 17 
locations on the Rexnord/Precision-Aire property. The results 
are listed in Table II-2-1, summarized on Figure II-2-8, and 
described below by area of concern: 

• Former USTs. Three fuel oil USTs were located in 
two vaults at the southeastern corner of the build-
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ing. Two samples (90-B-3 and 90-HA-3) collected in 
1990 prior to remediation showed no detectable VOCs 
and total recoverable petroleum hydrocarbons (TRPH) 
concentrations of nondetectable and 810 mg/kg, 
respectively. After tank removal and excavation of 
impacted soils, concentrations of benzene, 
ethylbenzene, toluene, and xylenes (BETX) in ten 
soil samples collected from the two vault excava
tions were consistently below detection limits, 
except in one sample (91-10-EW) collected from the 
east wall of the 10,000-gallon fuel tank excava
tion, where a very low xylenes concentration (0.005 
mg/kg) was below the clean closure objective. 

Abovearound Tanks. The two fuel oil and/or acid 
ciboveground storage tanks were located on a con
crete pad south of the building. One sample (90-
HA-2B) showed no detectable VOCs and a TRPH concen
tration of 1410 ppm. 

Abandoned Pipeline. One soil sample (90-HA-4) 
collected from an abandoned Texas Pipeline Company 
pipeline easement showed no detectable VOCs or 
TRPH. 

West Tank Farm. One sample (90-B-l) collected on 
the Precision Aire site west of the West Tank Farm 
showed no detectable VOCs and a TRPH concentration 
of 270 ppm. 

Loading Ramp. One sample (90-HA-l) next to a 
loading ramp showed no detectcible VOCs or TRPH. 
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CHAPTER II-3 

GROUND-WATER CONDITIONS 

Considerable information regarding ground-water condi
tions has been collected during previous investigations at the 
Dolton Recycle Center. Ground-water data have been collected 
at 37 locations during three previous investigations; 

1. A 1983 environmental investigation in the south
eastern part of the facility; 

2. A 1988 due diligence environmental investigation at 
the plant site; and 

3. A 1993 reconnaissance investigation to determine 
the status of existing wells. 

During these three investigations, information has been 
generated in the vicinity of the solid waste management units 
(SWMUs) designated in the Part B Permit. The following ground
water information has been collected on the site: 

• Physical descriptions of ground-water occurrence at 
the 37 locations. 

• Permeability data on the perched water-bearing zone 
and underlying clay aquitard. 

• Fluid level data at 27 locations in the perched 
water-bearing zone and three locations in the 
dolomite aquifer. 

• Water quality data at 21 locations in the perched 
water-bearing zone and three locations in the 
dolomite aquifer. 

The ground-water data collected during these investiga-!-
tions have led to the identification of the same three 
impacted areas described in the previous chapter. In addi
tion, the data identify site-specific conditions which limit 
the extent of ground-water impacts and potential for migra
tion. 

Per the Part B Permit, ground water is not a medium under 
investigation during Phase I of the RCRA Facility Investiga
tion (RFI). However, the ground-water data collected to date 
begin to satisfy the Phase II and Phase III objectives, which 
include the definition of the nature, degree, and extent of 
ground-water impacts. Because previous ground-water data are 
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relevant to the comprehensive RFI, they are described in 
detail below. 

Monitoring Well Network 

Thirty-eight monitoring wells have been installed at the 
plant site — one by the Metropolitan Sanitary District and 37 
by current or past owners of the site. The existing and 
abandoned/deunaged monitoring well locations are shown on 
Figure II-3-1. Monitoring well completion diagrams are 
included in Appendix II-E. No wells have been installed on 
the Rexnord/Precision Aire property west of the plant site. 

Wells 1 through 17 in the southeastern part of the plant 
site were installed in 1983 as part of an environmental 
investigation in the vicinity of a former UST vault. Well 8D 
was completed in the dolomite aquifer, and the remaining wells 
were completed in the perched zone. None of these wells 
c\arrently exists. 

Wells SK-1 through SK-11 were installed in 1988 as part 
of a due diligence environmental investigation. Wells SK-6D 
and SK-7D were completed in the dolomite aquifer, and the 
remaining wells were completed in the perched zone. Six wells 
(SK-1, SK-2, SK-7, SK-7D, SK-8, and SK-11) currently exist. 
Well completion information on these six wells is summarized 
in Table II-3-1. 

Wells 22 through 28 are located in the West Tank Farm, 
and were installed prior to purchase of the facility by 
Safety-Kleen Corp. (S-K) in 1987. The wells currently exist 
and are 3-inch steel pipe completed within the West Tank Farm 
concrete containment structure. However, no additional 
information is available on the dates of installation, reasons 
for installation, or subsurface well completion. Because of 
the lack of information on the wells, S-K intends to abandon 
them properly. 

The Metropolitan Sanitary District (MSD) installed an 
observation well along 138th Street in 1984. The well is 
completed in the dolomite ac[uifer to a depth of 343 feet. 
During the 1993 reconnaissance investigation, the well was 
determined to be a 1-inch steel pipe that was blocked approxi
mately 18 inches below ground surface. 
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Table II-3-1. Monitoring Well Completion Data, Safety-Kleen Corp. Recycle Center, Dolton, Illinois. 

Well Measuring Point 
Elevation 
(ft-msl) 

Well Construction Stick Up 
(ft) 

Total Depth 
(ft-bgs) 

Screened Interval 
(ft-msl) 

SK-1 

SK-2 

SK-7 

SK-7D 

SK-8 

SK-11 

590.93 

591.21 

592.12 

592.15 

590.92 

597.47 

2" stainless steel, 10*slot screen 

2" stainless steel, 10-slot screen 

2" PVC, 10-slot screen 

2" PVC, 10-slot screen 

2" PVC, 10-slot screen 

2" PVC, 10-slot screen 

-0.5 

-0.3 

1.4 

1.6 

1.7 

2.4 

12 

12 

10.5 

43 

10 

9 

579.5-584.5 

579.6-584.6 

580.3-585.3 

547.7-552.7 

579.3-584.3 

586.2-591.2 

H 
H 
I 
LJ 
I 

Measuring point is located on the top of the well casing. 



Regional Hvdroqeoloay 

The regional hydrogeplogy includes two shallow, water
bearing zones: a near-surface water-bearing zone perched on 
low permeability clays and silts and the Niagaran Dolomite 
aquifer, The shallow perched zone is generally 10-20 feet 
thick. Because the topography in the area is flat, the flow 
gradients in the perched zone are small. Ground water 
generally flows toward the nearest surface water body,- but the 
flow direction can be locally influenced by leaky sewers and 
sump pumps (ATEC, 1988). 

The Niagaran Dolomite aquifer is capable of producing 
significant yields of potable water principally from secondary 
solution features; therefore, yields vary considerably over 
short distances. The regional flow direction in the dolomite 
is reported to be generally east or southeast in the direction 
of dip (ATEC, 1988). 

Ground-Water Occurrence 

The occurrence of ground water at the facility is 
consistent with the regional hydrogeology. A shallow perched 
water-bearing zone was encountered at depths of 1 to 5 feet 
below ground surface. The shallow zone is present where 
permeable materials (fill and fine sand) are present. The 
shallow zone reaches its maximum thickness in the southeastern 
part at 15 feet. The shallow zone has been adjsent in Well SK-
8, located in the northeast corner, since the well was 
installed in 1988. Low permeability clay is present from 
ground surface to total well depth (10 feet) at SK-8. 

A clay aquitard at least 30 feet thick underlies the 
entire facility. Samples of the clay aquitard were collected 
in 1988 and subjected to falling head permeability tests to 
determine permeabilities. The results are included in 
Appendix II-F. At the two locations on the east and west 
sides of the plant (SK-6D at 22-22 feet and SK-7D at 30 feet), 
permeabilities were 2.7 to 5.5x10"® cm/sec. Based on this low 
permeability and thicknesses greater than 30 feet across the 
entire site, the clay layer serves as a effective aquitard to 
prevent downward migration of constituents in the perched zone 
to the dolomite aquifer. 

Underlying the clay aquitard is the dolomite aquifer at 
45 feet below ground surface. Water was encoiintered near the 
bedrock surface in the three shallow bedrock monitoring wells 
installed at the site (SK-6D, SK-7D, 8D). Water supply wells 
at and near the facility are completed considerably deeper in 
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bedrock; total depths of the water supply wells are a minimum 
of 210 feet below ground surface (Table 1-3-1) . 

Ground-Water Flow Directions 

Fluid levels have been measured in the perched water zone 
on three occasions - November 1983, November 1988, and 
September 1993. Potentiometric surface elevations and contour 
lines (where possible) are shown on figures II-3-2 through II-
3-4. All three maps show the same pattern. Ground water in 
the perched zone tends to flow from the southwestern comer 
toward the east and west property boundaries. The perched 
water-bearing zone was absent in the northeastern part of the 
facility in 1988 and 1993. The gradient is flat through much 
of the facility, and thus flow rates will be low in those 
areas. 

Ground-water levels are higher in the southwestern comer 
due to a leaky older water line which mns along the railroad 
tracks from the Precision Aire property to Truck Station No. 
3. The rest of the facility is served by new water lines 
which enter the site from the north. 

The storm sewers mn north-south along the east and west 
sides of the plant site. Ground water was known to infiltrate 
the sewers up to 1989, when they were replaced by Safety-Kleen 
Corp., and may have contributed to the flow gradients shown on 
figures II-3-2 and II-3-3. The new storm sewers were inspect
ed by the Illinois Environmental Protection Agency in 1992, 
and found not to be leaking. Therefore, flow gradients in the 
perched zone may have changed since replacement of storm 
sewers in 1989. 

Fluid levels were measured in the three dolomite aquifer 
wells in November 1988. The potentiometric surface map for 
the dolomite aquifer is shown on Figure II-3-5. Ground-water 
flow is toward the southwest, based on the 1988 data. Region
ally, ground water in the dolomite aquifer is reported to flow 
eastward toward Lake Michigan. The difference between local 
and regional flow directions in the bedrock aquifer may be due 
to local pumping of water supply wells. 

Ground-Water Oualitv 

Ground-water quality was monitored in October-November 
1983 and in October 1988. Sampling was conducted in the 
southeastern part of the plant in 1983, and throughout the 
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plant in 1988. The results are summarized in Table II-3-2 and 
on Figure II-3-6. Laboratory reports (where available) are 
included in Appendix II-G. 

As shown on Figure II-3-6, ground-water quality impacts 
were identified in the East Field (SK-1) , at the West Tank 
Farm (SK-2, SK-3) , and east of Former Tank Farm D (SK-4, SK-5, 
3, 5, 12-A) . Volatile organic constituents (VOCs) and metals 
were not detected at the other ground-water monitoring loca
tions . 

The following VOCs exceeded Illinois Class II standards: 

• Benzene in the West Tank Farm (0.055 mg/L at SK-2). 
The standard is 0.025 mg/L. 

• Toluene in the West Tank Farm (8.7 mg/L at SK-2) 
and Former Tank Farm D (230 mg/L at SK-5) . The 
standard is 2.5 mg/L. 

• 1,1,1-Trichloroethane near Former Tank Farm D (1.2 
mg/L at 12-A). The standard is 1.0 mg/L. 

• Trichloroethene in the West Tank Farm (0.053 mg/L 
at SK-2 and 0.058 mg/L at SK-3). The standard is 
0.025 mg/L. 

• Tetrachloroethene in the East Field (0.059 mg/L at 
SK-1). The standard is 0.025 mg/L. 

Metals concentrations were consistently at or below detection 
limits in the East Field (SK-1) and West Tank Farm (SK-2). 
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Tabia II-3-2. Summary of Orcund-Watar Quality Data, Safaty-Kleen Corp. Raeyola Carrtar, Dolton, illinoia. 

Volatila Organic Compounda (mq/LI 

Waii Data Acatona Banzana 
Chioro-
athana 

trana-1,2-
Dichioro-
athana 

1,1-
Diohioro-
athana 

1.1-
Diohioro-
athana 

Ethyi-
banzana 2-Haxanana 

Mathyl 
Ethyt 

Katona 

Mathyi 
iaobutyi 
Katona 

Mathylana 
Chiorida 

Tatrachioro-
athana Toiuana 

1.1.1-
Trichioro-

athana 
Trichloro-

athana 
Vinyl 

Aaatata 
Xyianaa, 

Total All Othara 
SK-1 10^88 ND 0.006 0.2 0.023 0.012 0.008 ND ND ND ND 0.014 0.068 ND 0.038 o;oii 0.018 o;oi2 ND 
SK-2 10-88 16IBI 0.066 ND ND ND ND 0.31 ND 8.8 12 0.18 ND 8.7 ND 0.063 ND 1.8 ND 
SK-3 10-88 3IBI ND ND ND ND ND ND ND 0.82 0.37 ND ND 0.32 ND 0:068 ND 0.064 ND 
SK-4 10-88 16IBI 0.02 ND ND ND ND ND 0.018 1.4 1.8 1.8 ND 0.77 ND ND ND 0.81 ND 
SK-5 10-88 130IBI ND ND ND ND ND ND NO 11 84 NO ND 230 ND ND ND 7:3 ND 
SK-8 10-88 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SK-8D 10-88 ND ND ND ND ND ND NO NO ND ND ND ND ND ND ND ND ND ND 
SK-7D 10-88 ND ND NO ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

SK-8 10-88 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SKrIO 10-88 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NO ND ND 

12A 

13 

14 

16 

16 

17 

10-83 
11-83 

10-83 
11-83 

10-83 
11-83 

10-83 
11-83 

10-83 
11-83 

10-83 
11-83 
10-88 

10-83 
11-83 

10-83 
11-83 

10-83 
11-83 

10-83 
11-83 

10-83 
11-83 

10-83 
11-83 

10-83 
11.83 

NO NO ND NO ND ND ND ND NO ND NO ND ND 

ND 
ND 

ND 
ND 

0.018 
0.018 

0.08 
0.04 

0.001 
ND 

ND 
ND 
ND 

ND 
ND 

1.2 
0.78 

ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 

ND ND ND ND 

Nota; 
*B* maana.opnatituant dataatad:in biankfa) 
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Tabis 11-3-2. Summary of Qround-Water Quality Data, Salaty-Klaen Corp. Raoyoia Cantor, Dolton, lilinoia (oontinuad). 

Total Matals Img/Ll 
TPH 

Wall Data Ippb) Araanic Barium Cadmium Chromium Lead Marcury Salanlum Silvar 
SK-1 10:88 ~ ND ND ND ND ND ND ND ND 
SK-2 10-88 - ND ND 0.01 ND ND ND ND ND 
SK-3 10-88 ND :: :: ::: :: :: :: 

I 
00 
I 

00 

iT-ro-a.xia 
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CHAPTER II-4 

POTENTIAL MIGRATION PATHWAYS 

The primary objective of Phase I is to determine if a 
SWMu has released, is currently releasing, or has the poten
tial to release hazardous waste or hazardous constituents to 
the soil or air. Safety-Kleen Corp. (S-K) has evaluated 
potential migration pathways in order to design the RFI 
activities to be conducted during Phase I. The results of the 
evaluation are provided below. 

Mr 

Air emissions from the tanks and process units are 
regulated by the Illinois Environmental Protection Agency, 
Division of Air Pollution Control (DAPC). S-K has been issued 
a permit by DAPC that limits emissions from process units and 
tanks to levels protective of human health and the environ
ment. No violations of the emissions limits in the permit 
have occurred under S-K operation of this facility. 

Emissions from soils impacts by releases from solid waste 
management units (SWMUs) are not regulated by the DAPC permit. 
The soil gas survey and soil sampling conducted in 1988 
(reference Chapter II-2) indicate volatile organic compounds 
(VOCs) were present in shallow soils in the East Field, West 
Tank Farm, and Former Tank Farm D areas. Much of the West 
Tank Farm and former Tank Farm D areas are covered by con
crete, which will mitigate VOC emissions to air. As discussed 
in Part VI, S-K intends to estimate VOC emissions from soils 
impacted by releases from SWMUs to determine if this migration 
pathway is significant. 

Soils 

Shallow soil impacts have been identified in the East 
Field, West Tank Farm, and former Tank Farm D areas. Most of 
the impacted soils in the SWMUs are covered by concrete or 
structures. Therefore, the potential for ingestion of or 
dermal contact with impacted soils at the SWMUs is minimal. 
As discussed in Part IV, S-K intends to evaluate the potential 
for ingestion of or dermal contact with impacted soils at 
SWMUs during Phase I. 
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Surface Water 

The potential for constituents to migration from the 
SWMUs to surface water is minimal. Stormwater in the plant is 
discharged to the sanitary sewer, where it is treated prior to 
discharge to surface waters. Stormwater at the former 
Rexnord/Precision Aire property and Agri-Chain lease is 
discharged to the detention pond in the northern part of the 
plant, then to the local sanitary sewer, where it is treated 
prior to discharge to surface water. No significant outdoor 
SWMUs have been identified at the Rexnord/Precision Aire 
property or the Agri-Chain lease. Therefore, the potential 
for either area to contribute significant concentrations of 
hazardous constituents to surface water is minimal. 

Ground Water 

Impacts to the shallow perched water-bearing zone have 
been identified in the vicinity of the designated SWMUs. 
There is no beneficial use of the perched water-bearing zone, 
and water quality data collected from the site indicate that 
the underlying dolomite aquifer has not been impacted. In 
addition, permeability tests of the clay aquiclude overlying 
the dolomite aquifer demonstrate the minimal potential for 
releases from SWMUs to impact the dolomite aquifer. S-K 
intends to conduct additional investigations dxiring Phases I 
and II (if necessary) of the RCRA Facility Investigation to 
confirm the limited potential for constituents released from 
SWMUs to migrate to possible points of impact. 

II-4-2 



CHAPTER II-5 

REFERENCES 

ATEC Associates, January 13, 1989. Report, Hydrogeologic 
Assessment, Safety-Kleen Facility, Dolton, Illinois. 

Eastep, Lawrence W., January 12, 1994. Letter from Illinois 
Environmental Protection Agency to Safety-Kleen Concern
ing Identification of Solid Waste Management Units under 
RCRA Corrective Action. 

Environmental Risk Information and Imaging Services, February 
2, 1994. Federal/State Database Report and Sanborn Fire 
Insurance Maps. 

Groundwater Technology, Inc., February 1, 1991. Underground 
Storage Tank Removal, Safety-Kleen Corp. Dolton Recycle 
Facility, 13943 Park Avenue, Dolton, Illinois. 

Illinois Environmental Protection Agency, May 30, 1993. 
RCRA Facility Assessment, Safety-Kleen Corp. - Dolton 
Recycle Center, Cook County, Dolton, Illinois (Part B Log 
#120). 

, September 29, 1993. Hazardous Waste Management RCRA 
Part B Permit, Safety-Kleen Enviro Systems (ILD-
980613913). 

Safety-Kleen Corp., November 1993. Environmental Information 
Package, Dolton Recycle Center. 

Salisbury Engineering, Inc., June 8, 1979. Soil Test Borings 
for Preliminary Subsurface Exploration, Barker Oil 
Property, Dolton, Illinois. 

, June 8, 1979. Additional Test Boring, Barker Oil 
Property, Dolton, Illinois. 

, November 9, 1981. Subsurface Exploration, McKesson 
Chemical Plant, Dolton, Illinois. 

Salisbury/Atec, 1983 (?) Partial Report (No title page) on 
Southeastern Part of McKesson Plant Site. 

TriHydro Corporation, October 4, 1993. Results of Well 
Survey, Safety-Kleen Recycle Center, Dolton, Illinois. 

Wang Engineering, Inc. January 19, 1990. Letter Report, 
Potential Remedial Costs, Precisionaire Property, Dolton, 
Illinois. 

II-5-1 



APPENDIX II-A 

BOREHOLE LOGS 
VICINITY OF DOLTON RECYCLE CENTER 



Illinois State Water Surve 

Telephone (312) 879-64t 
Ground-Water Sectic 

Northern Regional Off) 
101 North Island Avejj 

Batavia, Illinois 60510-10: 

October 10, 1988 

John McBride 
HTEC Associates 
1501 East Main Street 
Griffith, Indiana 46319 

Dear Mr. McBride: 

Enclosed please find the data that you requested for Cook County, 
T36N R14E, Sections 1, 2, 3, 4, 9, 10, 11, and 12. I have also 
enclosed data for Cook County T37N R14E, Sections 33, 34, 35, and 
36. 

If you have any questions or if we can be of any further 
assistance, please feel free to call. 

Sincerely, 

/ Judy MWd 
Assistant Supportive Scientist 

OCT 1 2 • 

JDMH A Divition of the 

Illinois Department of Energy and Natural Resources 
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Feet In. 

See. 

5 

Depth 

Feet In. 

Soil, black 
Qtoicksandp light yollow 
Brick clay, gray, liay 
Llaeatono pebbles, baxtSpan 
LiMstone, loose rock, a 
good deal of eater, not 
good, lead odor 
LisMstone, light gray, lisM 
Liswp light gray 
LiM, gray 
Line, light gray 
Lime, light gray and li^t 
broen 
Line, grayish and broenish 
Lime, brovnish gray, made 
test at 446*, posped ̂ 11 
dry in 12 ain. 
Clay, bluish gray, llmestoz 
Shale, gray, limy and 
liaeetone, thin, fossil-
iferoos 

Shale, gray vith thin 
streaks of limestone 
Shale, dark gray, limy 
Shale, dark gray, liay 
Shale, gxay and brown, 11 
Lineatone, brovnish and 
gray, streaks of shale 
Limestone, light brown 
LlDMStone, white to light 

1 2 
6 
55 
17 

5 
60 
SO 
20 
170 

60 
40 

6 
e 14 

20 

20 
40 
62 
18 

25 
15 

10 
1 
7 
40 
57 

60 
120 
150 
170 
540 

400 
440 

446 
460 

480 

500 
540 
602 
620 

645 
660 

8 

COUNTY Cook 
DRILL RECORD 

INDEX NO. 

(1S880.^20M) 
5-361-14B 

ILLINOIS GEOLOQICAL SURVEY, URBANA (18-41) 



John C Mo"rt OirroniirtL. BocI>c<icr. N. Y. ElnJet lod bolei ic lr»*et rsmicd. FOXM 40BBD3 

fcH£ET 2 T. 56H 
COMPANY L» VilBon Vail Co. 
FARM Dolton City 

R. 14B & s 
HOLE NO. 

HOLE NO. 

No. Strata 
Thickneaa Depth 

Feet In. Feet In. 

bro«n 
LijaoBtonep U^t bro«n 
Liaop li^t brovn, wlUi 

8ts«alca of sbale, gray 
LlBe8tono» i*ilta and 
brovolab 

LlBaatoQ6p brovnp with 
streaks of sbalsp bronila 

LiBestonSp Ilgiht brosQp 
vlth streaks of sbale, gny 

LiBsstoDe» light gray ax»l 
brovnlsb 

Lisestposp gray and 
brovnish 

XdjBa> brownish and gray 
XlBSp white and dark 

broTOlsh gray 
LlBBp light broTO 
LlBestone, light brown» 
sandy, and shale, gray 

Sandstone, iriolte and brown 
Sandstone, white and light 
gi*y 

Sandstone, grayish, nads 
test at 980*, pxasped dry 
In 5 nln. 

Sandstone, white 
Sandstone, light gray 
Sandstme, gray 
SaxMlstone, white and 
brownish 

Sandstone, white and oreas 
colored, some water In 
lower part of sandetone 

25 
15 

95 

10 

55 

40 
5 

5 
10 

10 
5 

25 

50 
10 
10 
10 

21 

685 
700 

795 

805 

840 

845 

850 

895 
895 

900 
910 

920 
925 

950 

980 
990 
1000 
1010 

1015 

1036 

COUNTY Cook INDEX NO. 

DRILL RECORD ^^56K^14E 
(2722—?0M—7-41) ILLINOIS GEOLOGICAL SURVEY, URBANA ' 



C Mnurr Cer|Hjnilit>B. Rechcnn. N. Y. Binder ud kola in Imver l>3iei>:rd. FORM 40BS93 

SHEET 3 -r- 96H 
COMPANY L. «all Co* 
FARM Doltoa Citj 

14B ® 
HOLE NO. 

HOLE NO. 

No. Strata 
Thieknsst 

Feet In. 

Depth 

Feet In. 

SbBl«» graezilah gz«7» wltb 
IlBBBtona, brovnlah 
Sax^tone, graaniah graj# 
IlBastona, wblta^ abala» 
broKi 
Gray* oharty and aasdjp 
not liny 
Sbala* eniy greanlah 
gray, IlBBstona, gray* 
shala* brom 
LLiastono* ahlta and 
broaniah sagtxealan 

LlBaatona* light buff 
Bagnaalan 
Linsstona* broanlah aagnaaian 70 
Liaaatona* grajlah and 
broaoiah Bagneaiaxi and 
ahala* c^y 

20 

20 

20 

50 

50 

IlsiaatoQa* grayiah aagnaaiu 
and abaXa* gray 

Cuttinga -mahed avay 
Llaeataa^ 
broanlalS^ilaia ftai aatar 
oraal 

10 

10 
40 

12 

VcaMroaa orevloaa betvaan $300* 

S,S.P'J}7^/S 

and 

1041 

1061 

1081 

1101 

1151 

1161 
1231 

1250 

1260 
1500 

1512 

1500* 

COUNTY Cook 
DRILL RECORD 

<nSJ—20M—7-«) ILLINOIS GEOLOQICAL SURVEY, URBANA 

INDEX NO. 

5-36S 



EOUESTED AND MAIL ORIGINAL TO STATE. 
SUMER HEALTH PROTECTION. S3S WEST 
SI. DO NO ETACH CF TGICAL/VATER 
t PROPER x.cL LOCATE... 

GEOLOGICAL AND WATER SURVEYS WELL RECORD 

10. Property No. 
Address 
Driller 

11. Pf>—^^ 
.Wo!/ -7±^ License 

n,.> 
12. Water from 

at depth _ to 
14. Screen: Diam._^__ 

Length; ft. Slot 

llM 

.h. 
In. 

IS. Cosing and Liner Pipe 

13. Ci 

Sec. 
Twp.l4^ 
Rge. 
Elev 

•DUm. CiN.) a einS mn4 evick! rroafn.) To (r»:) 

o ^7 
• 

mo* 
LOCATION IN 

SBCTtON FLAT 

SiT/VsJ VM) 

17. Static level. .ft. below casing lop which is_ .11. 
above ground level. Pumping level, 
gpm ior _____ hours. 

.it. when pumping at. 

jg rORNATIONS FASSED THROUGH THICKNESS 

o ^7 
i>7 

SIGNED 
Dsto [LOC. I Test D P W C 1 

DATCZ±^£^ 



Pat* 1 

(7*t44_E0M—9-t8> 

ILLINOIS GEOLOGICAL SURVEY. URBANA 

Stnla T«p 

streaks of shale 

Drift, clay 
Gray Itaaestcne 
Grey llaaestcne, 
Gray llxe.= tc.ne 
Shale 
Limestcne 
iThale 
Brown limestene 
Sandstone (St» I eter-very hard) 
Gr?y lime, few atresias shale to 
1056* 

Grey limestone « crevices at 121 
(at 1239* static water level 2 

Limestone 
Green shale 
?cft sandy lime 
Hard lljae 
Green shale 
^hnley limestone 
Broken line & shale streaks 
limestone 
Scndstone - Gjlesviile 
Limestone 

Funplng test - Measurements from 
t'alions rer minute: 178 
Static: 33P 
rrowdown: 18 
Pumping level: 3U8 

Tested well tt 1207* net. enough *» 

t 

5') 

0 
50 

16 

U5V 
V86 
60^+ 
929 

1026 

1207 
1275 
1376 
1377 
1392 
IW03 
1^09 
IV45 
1^75 
1515 
17')1 

50 

ss 
U66 
60U 
929 

1028 

1207 

127? 
1376 m 
lh09 
Ii4f5 
1W75 
1515 
1701 
170*+ 
TD 

ground levsi; 

'?'.ter to fl 11 

COMPANY 

FARM 

DATE DRtLLCO 

AUTHORITY 

ELEVATION 

LOCATION 

COUNTY 

Layne- Vesteim Co. 
Dclton Realty Corpo HO. \ 
rcptcnber 195'* COUNTY NO. I'+l 
Iciyne-V.'estern Cc. 

12Gv'..'N line, 2C.C'E line cf sec 
CCCK 3-3CN-

-j- •A... 
i : • 

"t" :r 
-h 

C'h 't' 

II 



Pitti 
ILLINOIS GEOLOGICAL SURVEY, URBANA 

GS::LCClC/i TCPG: 

Rsclne fcrrsticn 
Wotib^rhi fcrritic:^ 
Joliet fcrnaticn 
Kcckchco fcrrrztlcn 

^ESsevord fcr==tlcn 
'Ft. Atfclnscn fcr=aticn-«n 
^=1C2 rcr=iticn 

IS3' n- 'n 
^Icc Leia fcr=2tita _ cU.lv 
^ Du2ll2t:i fcrrzticn 

Guttcri-rr fcrrztlcn 
^ r Sasb-JTS fcr=stic3 

5 Grand Dctcnr fcrrntloa 
\ lUmia fcrsntlca 

N Peeatcniea fcmnticn 
AaccITtocnp -

Total depth 

Bcrs Ccio Ecccrd; 12^ -
5^7-930 

Casing; 12^ Surrcec - <5« 
Snrfceo - 597" 

S.S. i?35133 
EctcilcG rcprrt filed Iceltiiirs interpr 
report oa (pcpicclcal lo£3 end ctratljp-

TMclina: T«9 

Uncleer leg filed 
Caliper leg filed 

Velocitp leg fll 
S-Dlnenniennl Vc'eclt:}' leg fl|?.c2 

tr.ti 
c 

OA 305 
305 323 
323 341 
3i1 377 
yrt 437 
43? 
4i:3_ 570 
590 660 
660 771 
771 780 
7S0 ei5 
815 857 
651 837 

_. CC7 . .. 920 
920 937 

937 

0eS3» 

L-,^4 
W^—' 

-d 

eOKPASY Chlcr«-e 8rr 
rAP.ti Fee- T~.—: 
DATE OniLLCO Jnnnzrj 1?^ 
AUTHOniTY rirdrell r; 
CLEVAnon 57-1' C.L. . 
LOCATION w««* l..« 
COOKTT cco;c 

»='• £:?-3 
C8«:;TY KC. gg'j 

—TT 

9-3£C-1^2 



. lianitai-y District o' reatci 
GEOLOGICAL AND WATER SURVEYS WELL RECORD 

Corpleted 9-1 r" ''h 
10. Propt..j r»tfn«.TV-<T .-^o n-P TTnTT gny«li Wo. 

Address Smith HnllarH T^^^nn^s 

-cago 
CAT-1 

Driller lyghl-' ng V>LT 'frrln, 
11. Permit No 32^Q*? 
12. Water from. 

. License No. QP-Clsft 
Dote 

For 

at depth. • to. 
OtlOB 

_ft. 
_^ia. 14. Screen: Diam._12. 

Length: ft- Slot 
2Q00»N S£t.SS 

15. Casing and Liner Pipe 

13. County 

Sec. - 9 
Twp. 

— Jlge. 
Elev. 

CooV 

SM. 
Ti.v; 

Dism. (in.) Kind pnd .Wrl(ht From (Fl.) To (Fl.) 

M a rV n-1 no n -
romsntp/l i n 

-12_ in. 16. Size Hole below casing: 
17. Static level 3lj ft. below casing top which is. 

SHOW 
LOCATION IN 

SECTION PLAT 

2000' SL, 350' 
EL, SE (permit) 

.ft. 
above ground level. Pumping level. 
gpm for hours. 

.ft. when pumping ot. 

J3^ FORyjkTlONS PASSED THROUGH DEPTH OF 
BOTTOM 

Annft - . n ).Q 

1-1 tnp I.p ),R< 

tJt C/«r-

DATE 
£S.# 59^^91 

SIGNED T,^e. 

^fcbi?rr" 9-36N-i'fE 
I * "• I 

COOK 



Property owner. 

Drilled 

LOG OF WATEF^ WELL 

."Vrell No c„ 7 O 

U • \-Uu -Year. fc7 
Formationi patied through Thick- I Dtoth el 

! nett I Bottom 

yuO-<.ir 
JJ-L 

\ H\ i 
•U. if 

^%rr, 1,^0 1 J ;L' ^ i 

FBmiV^ n7ti 
Heceivec 11-27-68 

^ iwrh ^ 

Finished 

Cased with 

on back If necessary] 
at 

inch- from 0 la 

^ C to / It 

^t 

and- Jnch. -fronu -to- _ft. 

Size hole below casing__ 

Tested capacity / 

s- . inch. Static level from surf- .3.3 -ft. 

-ft. Water lowered to "7 *• 

Length of te.st 1 hrs 

Slot Diam Length 

gal. per min. Temperature 

/ 

-•F. 

ja. in_ d>rs- -mm. 

oin. Screen. 

-Bottom set at.t sfL 

Township name- -Eler, 

IShow location In Section rist] 

Sec-

st?te'safer."2a^^sSfeik:^^S^^ 
•(Perait) 

\l / 
\ 

C'JH 
Copy for Illinois Stats Geological Surrey Index: 

1 
Twp.7(f_A'' 

RgJJLE. 

Q-36!,'-UE 



isba C Uocrc CorfvntM. r.nclinitr. K. Y. Biada tad bala is li**a Ptitaitd. FORit «03ao9 

['"•dbisi 
TOWN Harroy TOWN*HIP Breaan 
coMPANT Thos. ETBiaer & Sona no. 
FARM soott» wa« & Joan Cxosble T. 
AuTHORmrAos. ICT^er &. Sons 56 
ELKVATION ^7T/»7. H 
COLLECTOR 

CONFIDENTIAL DATE DRILLED Feb. 1940 
! tfo' S. i^/oa Vi^o' W. hne. 

MAP NO. 2^ 
R. 14Jt 

SEC. 

NO. STRATA 
THICKHCSt 

rtvt 

tot by Souva 77' in DO itea^ers 
SubdlTision 

Clay, yellow 14 
Clay, blue 11 
SbBll rock 2 
GraTel, dirty and water 1 
Limestone, solid 74 
'/JL" Wt /' to /0 2.* 

pipe set at 51* with drive shoe 
end. Dry bole to 77* irtiere surr 
water was onooTrntarsd fOr drill 
Well tested at 500 ^1* pir hotir 
water level dropplns from 14* 
it melntained the rate of 5 gal 
during a testing period walch la 
sn hour. 

^S./,nFL 6-f /I9t' //. ^'ne. rf 
W. /tna^ trf ioi- fS ^ f'n-e- o-f--£ t/'j, erf-

IN. 

Dtrrm 

rm 

14 
25 
27 
28 

102 

on ..ower 
ijoieat 
ing 

to 

needs*! 
he 

9(1* wberO 
• p4ir minute 
stud about 

c.. 

Sv9 

COUNTY Cook 
DRIU. RECORD 
(AaS72-UM-IO-3S) ILLINOIS GEOLOGICAL SURVEY. URBANA 

INDEX NO. 2y09 

9-3^A/'M i 



LOG OF WATER WELL 

Property om> 

DriUed 'JL <a<vad9L«^U-

_Well 

-Year. 

N-._V4. 
lU? 

Formations passed through 
Thicko 

nets 
Deptn of 
Dottem 

Pe-wnlt a 0•T^A \ 1 / / 

p. r* K<r n. 
"oAi.., oO.J 

/ 

'\{S I'l-I 

couKiY 
Received 9^22-67 

I pa back U aeccsaair] 

at 

fj * K^tlnue o: 

Finished in >. .V(/VK. P/C^^vO^ 

Cased with-IlSL-inch Jrom 0 ta 

and— inch .irom : ^to. 

to I '"I-ft 

? -ft. 

-ft. 

Size hole below casing-

Tested capacity.— 

-inch. Static level from surf. 

Water lowered to 

Length of test 1— 

Slot Diam. 

iiEt 
..gal. per sain. Temperaturc. 

—..^.^.in. in^—.hrs. 

-•F. 

-nnn. 

Jirs. -xnin. Screen. 

-Length. .3ottom set at^ -ft. 

Township name- Jllev, 

[Show location in Section riat] 

Description of SE SW (Permit) 

Signed 

Copy for Illinois Stato Goeloglcrl Survey 

-Connty- ezjT) 

Twp 

Rge. 

UfJ. 
AE 

Index: 



i STATE OFFICE BUILDING. SPRINGFIELD, 
;AL/WATER SURVEYS SECtlDN. BE SURE TD 

GEOLOGICAL AND WATER SHRVEYS WELc RECORD 
.Andrew Draus ^ ComB^eted 9-10-6?. 
10. P'-«p"'*y WPH No. 

Address P'"'»Z*^ 
Driller ̂  VLJ'-.^ License No n C / 

LSLK. 11. Permit No. 
12. Water fronj_h 

14. Screen: D'""-
Length:ft. Slot 

Dote A j}^, >• 
13. County iliid: ' ' 

15. Casing and Liner Pipe 

Sec. 
Twp.H^ 
Rge. ^ '4 1-
Elev \ 

/ \ 

DUm. (In.) Kind and Wrltht From (Ft.) To (Ft.) 

5' o S<l 
(SL/V*. V'O^ 

h. -J 
r. 

SHOT 
LOCATION IS 

SECTION PLAT 

Lot 6 in 
SE (Permit) 

.in. 16. Size Hole below casing: — 
17. Static level iJLiCfti below casing top which is. 

above ground level. Pumping IPV^I f dj.S fi, when pumping at 
gpm for I hours. 

jg FORMATIONS PASSED THROUGH THICKNESS DEPTH OF 
BOTTOM 

/ / 

QS^Cf 1 5' If 
: Zi... t ! '-lo 

i-SL 
•SJLJ—V.-w:-.s.^C c-.-t r?? 

(CONJINU^ON R^AR^.TE SHEET IF NECESSARY 

•1 SIGNED lATE. 



Town South Holland Towmhip Thorntoxi 
Company CLaude So Krssiar NO. 
Farm Van San t OH Bstate NO. T. 
AuthorityClauda 5o Kramer 36 
Eievation598 top* nap K 
Collector 

Confldentlal Date Drilled 1940 
rzso* Ho lina.lgOO> W. line 

Map No. S4 
R. 14B 

See. 

10 

No. Strata 
Thickncai 

Feet In. 

Depth 

Feet In. 

149th St. & Co & Bo lo B. 

Claj 
Sand 
Rock 
Rock» solid 

Cased with 43" to 52* 
Water level froci surface 26* 
Capacity tested to 7 galloha 
Water lovered to S* in 3 hrs 
Total length to tost run 3 hrs. 

40 40 
3 ! 43 
7 i 52 

55 107 

COUNTY Cook 

DRILL RECORD 

(A32IST—20M) 

INDEX NO. S410 
/O -3 

ILLINOIS GEOLOGICAL SURVEY, URBANA (10-40) 



Town South Bollaxid Township Thornton 
Company CXnudo So R2?B280r NO. 
Farm Van Dnumea, Peter NO. T. 
Authority Claude Bo Rraser 36N 
Elovatlon598 tOp. ffiap 

Colleetor 

Map No. 24 
R. 14B 

Confidential 
SW gg NW Sff 

Date Drilled 1941 

No. Strata 
Thleknctt 

Feat In. 

See. 

10 
sv 
sw 

Depth 

Feet In. 

149th St. and Indiana Av, 
Lot 2p Schack^s Biv. ot 
School Truatees Subd, 

Soil 
Clay, yellow 
Clajp blue 
Oravel 
Rook 

t 1, 

3 
12 
30 
3 

52 

3 
15 
45 
48 

100 

1 wain cased out because li^ter itoo 
Cased with 6" to 50* 
Vater leTel froa surrace 3i8' 
Capacity 10 g.poB. 
Total length to test run 1| hro 
Bailer tested 

shalloi r 

COUNTY Cook 

DRILL RECORD 

(A3218T—20M) 

INDEX NO. £410 

ILLINOIS QEOLOCICAL SURVEY, URBANA (it-40) *j§ 



{8S11—SOM—6-«») U. 

I ^ 

Ptt*l ILLINOIS GEOLOGICAL SURVEY, URBANA 

ENrriNVFRTVC RORTKC 
Tklekiuu Tco Banan 

TOPSOIL: Soft black organic SIUY 
CLAY, moist 3.0 

GLACIAL-LACUSTRINE: fimr brown 
fine SAND, damp 6.0 

Dense gray fine SAND, wet 13.0 
Soft gray CLAY, organic, verv mois: 17.0 
Loose to firm gray SILTY, wet 27.0 
Tough gray CLAY, laminated, moist 

till; 33.0 
Very cough gray SILTY CLAY, trace 

of sand & gravel, moist 

1 
! 

A7.0 

Typed by Warrenville 

1 

i 
1 ! 

1 

•Metropolitan Sanitary Disc, of Greater Chgo. 
Soils report yJJO borings filed at NE i; 1. Offl ce 
NO ENVELOPE 

COKPAKY 

FARH 

DATE DRILLED 

AUTHORITY 

ELEVATION 

LOCATION 

rCL'ltTV 

Testing Services Corp. 
•Calumet Sewer 17E 
12/3/65 
Company 
606.5 
NW-SE-SW 
CCOK 

N«9 + 59 
COUNTY NO. 26A82 

12-3>N-1AE 



(tsil—50M—C-CS> 

• N 

Pagi 1 ILLINOIS GEOLOGIGAL SURVEY, URBANA 

ENGINEERING BORING Thiekncti T* 

IND-8 

Loose brn silty clay FILL, cr org 
(t roots 

Hard brn & gry silty CLAY, tr sand 
Hard gry silty CLAY, tr sand & pebb 
Dense gry clayey SILT 
Hard gry sandy silty CLAY, occ shale • 

peb I 
Very tough gry silty CLAY , 
Med gry nsed to coarse SAND, occ grav ' 
Very der^e gry SILT, occ sand & grav 
Very dense gry sandy GRAVEL, occ L.S. 

frags 
Very uense gry clayey SILT, occ L.S. 

fr-Jg-enrs 

Typed by Warrinville 

Logs of A borings filed at KE 111. 0 
City of Chgo. Dept. of Pub. Wks. Bur 
NO ENVELOPE 

-fice 
of Bng. 

COMPANY City of Chgo. Dept. of Pub. Wks. 
FARM Indiana Ave. Bridge 
DATE DRILLED 7/66 CDUHTT NO. 26558 
AUTHORITY Company 
ELEVATION 

LOCATION 
587,5' G,L. 

NE, , sr. 

• r- • i 

1 •••••• «' 

w 



* REQUESTED AND MAIL ORIGIN At TO STATE 
:ONSUMER HEALTN PROTECTION, SJS WEST 
12761. DO T DETACH OLOCICAL/WATER 
IDC PROPfe~ WELL LOCA..OH. 

GEOLOGICAL AND WATER SURVEYS WELL RECORD 

10. Property owoe/ 
Addrese 

IL Permit No. 

No. Asi2i. 
vj^ 

12. Water from. 

at depth. .to ft. 

LiceSe N^ 
Date ^ 

14. Screen: DIom 
Length: ft. Slot. 

in. 

13. Coimtjy 

Sec. jibj, 

15. Caning and Liner Pipe 
Elev.. c 

OUB. (IB.) KIMS •*d VaifM Proa (Ft.) To <rt.) 

o 
• 

SHoe 
LOCATIOII IN 

BBCtlON FLAT 
S£ sg 

17. Stolie lerel. .ft. helow casing top which is;. 
above ground level. Pumping level.^2S. ft. when pumping ot. 
gpin for hours. 

.ft. 

POUAATIONS FASSSD TMROUOK THICXMSBt OSPTH OF 
BOTTOM 

<r 39 
39 • 

(COimMUMH SEPARATE SHEET IF NECESSARY) 

SIGNED DATE ///g Av 
Dats Loc. Test D P W C 3 3 3 7A/ 



EOUESTED AMD MAIL ORIQIHAL TO STATE 
SUMER HEALTH PROTECTION. 535 WEST 
II. DO HO' ETACH CE' ^CICAL/WATER 
: PROPER LOCATIL-

GEOLOGICAL AND WATER SURVEYS WELL RECORD 

r Well No.. 10. Property ow 
Address^ 
Driller {TMf MUAyum 

11. Permit No. /Y 
12. Water from. 

_ 1 wi^ /O^ 4/ 
• Date -
13. County 

at depth. •to. .ft. 
14. Scrcea: Diam.___^_ 

Length: ft. Slot. 

15. Casing end Liner Pipe 

Sec. _33^ 

Elev 

i DUa. (U.) 1 Eind mmt «ei(kl | PV»B (Pt.) To (Fl.) 

16. Size Hole below casino: ^ in. 
17. Static level ft. klow casing top which is. 

SHOV 
LOCAtlOK IN 

SECTION FLAT 
Afe- Su) 

/ m 
above ground level. Pumping level, 
gpra for - - hours. 

.ft. when pumping at. 

FOEKATIONS FASSED THROUGH THICEKBSS DZFTH or 
BOTTOM 

o 

-

• 

(CONTINUE 

SIGNED 

IE Q3LSEPARATE SHEET] SHEET IF NECESSARY) 

mal n.Tr 

3 3 ^7V Oats Loc Test D P W C 



:EQUESTED ANDUAIL ORIGINAL TO STATE 
ISOMER HEALTH PROTECTION, 53S WEST 
•41. DO NC 'ETACH Of OCICAL/WATER 
E PROPER -cLL LOCATI«,.«. 

GEOLOGICAL AND WATER SURV 

10. Property 
Addresi 
Driller (rAtr 

11. PermHNo. 
12. Woter fron 

WELL RECORD 

L^mwi No. *7^^ 

rv.., yy 
13. County 

at depth 
14. Screen: Dicn.: 

Length: ft. Slot. 

15. Cetlng and Liner Pipe 

Sec. 

Twp.4^'^ 
Rge.2^ 
Elev 

"T 

OUB. Itat.) KM ai.d Oalttil Proai (PI.) To (PI.) 

.•r-' ^ </o r¥ 

16. Site Hole below casing -in. 
17. Static level. -ft. below easing top which is. 

SMoe 
LOCATIOK IN 

SBCTtON PLAT 
StJ AW 

/ .It. 
obove ground level. Pumping level, 
gpm for honra 

.ft. when pumping at. 

POKXATIONS PASSED THROUGH TMICKNESt DEPTH OP 
nOTTOU 

7^ .73 f 

(CONTINUpaM SEPARATE SHEET IF NECESSARY) 

SIGNED DATE . 
Date Loc. Test D P W C 3 3 2»7V 



EOUCSTED AMD MAIL ORIGINAL TO STATE 
SUUER HEALTH PROTECTION, 535 VEST 
n. DO NO' ETACH GE' ^GICAL/WATER 
5 PROPER L_^L LOCATIi,.-

GEOLOGICAL AND WATER SURVEYS W^L RECORD 

10. Property. No. 
Address * 
Driller 

n... 
13. CooBty 

at depth 'IQ H 
14. Screen: Dim- i»-

Length:, h. Sloths 

IS. Cosing end Liner Pipe 

Sec. 33:it, 
Twp. ?im 
Rge.^$6er 
Elev 

Dlam. (It.) „ SM a>4 e*lrb« Prom (PI.) T. (Pi.) 

TL/ 75^ 
SHOO 

LOCATION IN 
SBCnoN PLAT 

/tU^Lj 

16. Size Hole below casino; V in. 
17. Stotic level it. below cosing top which is. / 

above ground level. Pumping level, 
gpm lot hours. 

.It. when pumping ol. 

23^ PORUATIONS PASsen THROUGH THICKNZU VoVKiS' 

1' S^iU/ 0 7jr-

(COKTTKOE^^I^Si^ARAT^HEET IF NECESSARY) 

nsTc SIGNED 

Date Loc. Test D P W C 33 I7tj 



GEo^GI 

lawMBn ne».«.in rKwic>.iiwn, -cji 
61. DO NOT DETACH CEOLOCICAL/WATER 
EPftOPEiy^mt LOCATjpH ^ 

,Ai^i) WATER SURVEYS WELL RECORD 
Decoder 20, 1978 

10. Property OKuet^ — Well No., 
Address 
Driller 

11. PerxDltNb. 
12. Wetter from 

at depth .f/Q to Zi^-ft. 
14. Screea: DIeB.____ 

Lcrgth:. ft. Slot 

15. Casiag and Lioer Pipe 
Dl«*. (In.) Elnd and V«I(M rn» (Ft.) To (Ft.) 

6'^ O 

16. Size Hole beloy^^iap; ^ in. 
17. Static level _£flUc_ft. below casing top^which is 

obove 9 
gpin for 
obove grou^ level. PunpiDg level f-tO ft. 

ar jr hottrs. 

SHOW 
{.OCATION W 

SECTION P1.AT 

Lot #19,Msry-
l«iid Subd.,SE 
SE SE(Peznit) 

when puBping /Q 
Sub pump set dt IbO* 

jg rOXMATIONS FAS8BO THKOUCH """ay "AVftS' 
-Tnp^H. 0 3. 

3in 

(CXINTUn^OM SVAKATE SHEET IF NECESSARY) 

IED_^ -DATE SIGNED. 

COOK 

\ 

34-37N*-liE 



EOUES ; cD AND MAIL ORIGINAL TO STATi 
SUMEs HEALTH PROTECTION, 535 WEST 
11. DO O «TACH CEr CICAL/VATE? 
; PRO? i 1»wuL LOCATIO.^ 

GEOLOGICAL AND WATER SURVE 

10. Prc'pertjr WDei 

11. Pe.mitHo 
12. Wder {roB 

S WELL RECORD 

^zy. License "T ^/nCrJT*^^ n... J^Ss==W 
I 13. CouatY ^*s*rp. 

a*. 3ept]i_ 
14. Screen: Die 

Length: .h. Slot. 

15. Ccring and Liner Pipe 

County, 

Sec. 
Twp.i7^ 
Rge.2ES 
Elev. ^ - t 

DIBB :U>.) .KM mm* Valgkl Freai (Ft.) T« (Fl.) 

0 fo 
SHO* 

LOCATION m 
UCnON FLAT 
Se /fu> S4J 

17. Static level. .(I. below casing top which is. / .it. 
ebcve ground level. Pumping level. 
gpn for hours. 

.It. when puaping at. 

18. rORNATtONB PASSED THROUCH THICEKB8S VoVr'iS' 
^0 

^0 3VP 

(CO.--nN 

SIGNf ' 

f SEPARATE SHEET IP HZ- CESSARY) 

,A:ptM^^P2.^rr7 DATE. 
Dita Loc. Test D P C 

//-/^-j'Y 



lohB C. Mo«i ConwimiioB, RotfcMin. K. Y. Bisdtr asd bf>laa ia Imm. carb fauairj 1?0C. 3B67eo'^> 

TOWK Chicago TOWKBHIP 

COHFAI.-T Chicago Pub.Wka Dp4>>-
FAUM Chicago Fub.Wka Dpt.f®-
AUTHOBiTT Blueprint: 3-16-13 
SLETATIOK 584 
COIiLBCTOB SATB DBILLBD 

COKnDBKTIAL 

Indiana Ave, and Little Cal.R. 

Map Ko. 

». 14 B. 
T 

37 
N 

!F 

See. 
34 

No. BTBATA 

Loam 
Clay*harde and gravel 
Clayistiff blue>and 

gravel 
Sand 
Clay, very hard 

TUekneas 

Feet 

6 
18 

13 
5 

la. 

Depth 

Feet 

6 
24 

37 
42 

la. 

Coaatr Cook 
T.—DBILL BBCORD 

ISOSIO—8M—7-8I) 

ladex No. 2334 

.2 IlUaoii Geological SnrreY, Drbaaa. 



"ISUMER HEALTH PHOTECTiOH. 535 WCJT 
761. DO NOT DETACH CEOLOCICAL/WATER 
£ P,'»'yER » "'.L LOCA'-r" fcT 

GEOLOGICAL AND WATER SURVEYS WELL RECORU 
June 27, 1978 

10. Prop«rty 7.No. 
Address 12" ::.::crthve3-t 3:v;v. 
Driller ' License No...Jil2=2_-_ 

11. Permit No. 
12. Water ircm. 

2£i02_ 

ot depth. 
' Forvtttlpn 

. to___ft. 

-. Date 
13. County 

Sec. _21 

•1/ n'i/ V ; 
Cock 

14. Screen: Dion in. 
Length: ft. Slot 

ICS*:: •: IL75' : of or e 
15. Casing end Liner Pipe 

Twp. 37N 
Rge. . liilS 
Elev. 

bum. (In.) XInd and Valfht Prom <Pl.) To (Pi.) 

6 ralv. sesmlesE +1 60 

XHOW 
LOCATION JN 

SKCTIO.N PLAT 

105'SL,1^75'WL, 
SW 

(permit) 
16. Size Hole below casing: in. 
17. Stotic level ft. below cosing top which is. 

above ground level. Pumping level, 
gpm for bours. 

.ft. when pumping at. 

jg FORXATIONS PASSED THROUGH THlCK.VeSS DEPTH OP 
BOTTOH 

Drift 59 

Lir.e "41 h20 

Lire & Shale PI '/lO 

T." 

(CONTINUE OH SEPARATE SHEET IF NECESSARY) 
•;ehlia7 '••>1?- "-o-ICS, Inc. 

eir.Nrn narr n h h'-' 
^ S.S. # 61651 

COOK 
COUHfV No. 

55-57N-1I.S 



I.T;:!)!.- ".11V 

Pir' ILLINOIS GEOLOGICAL SURVEY, URBANA 

rulcknni T« 

39 290 
290 •a-jc • 

! <90 30?: 
! 3Cr 337 
: 337 367 
L367 454 
i i57 504 
! 504 611 
^13 657 
687 807 
ec7 814 
514 843 
?43 873 

: S43 905 
: 905 938_ 
i 93Z 
i 

995 
! 

995 

J •'ft 

CSOLOGICAL TOPS: 

Racine fcmatlcn 
Joiliet fcrnaticr. 
nc~eo reciber 
Karkgraf laenber 

Kankakee fornsntion 
EdEevood fornation 
rt. Atkinson formation -
Sc^es fomation , 
Vise Lake fomaticn -
E-unlieth fornation 
Guttenbcrg fomaticn 
Kachusa fornation 
Grand Detour fornation 
Mifflin formation 
Peoatonica Fom,aticn_ ^ 
Aricell Group - ZS< 

Total depth 

Bore Hole Record: 3" 6T-995' 
Casing Record: surface -/if.' 

3" s-urface -61' 
Detailed report field including interprfetetion 
report on geophysical logs and stratigrjaphic j 
siTiSEsry. 
Caliper log filed Density log filed , . 
Nuclear log filed 3-i:i3:ensional Velocjity leg filc:| 

<Near the corner of 130th Street and 
Interstate 9/+ 

COKrASY 

rARM 

DATE DRILLED 

AUTHORrrY 

ELEVATIOR 

LOCATION 

CDWRTV 

Chicago Sanitary District 
Deep Tunnel Test Hole . NO. 
Januery 22, 1963 coOm KO. 
Birdwll Dir. 
53^' 0. L. - Company 
KW NW KE * 
rrv'-K 

DH-6 
896 

... If.-... 1 _; 

i • J 

• I : 
35-37M--4S 



Pit" t ILLINOIS GEOLOGICAL SURVEY, URBANA 

GB:L0GICAI. TZ?S: 

Racine forsation 
Joliet fornaticr. 

Rcaeo iseaber 
Karkgraf r.ersber 

Kankakee fonratlcn 
. Edgeweod fcrmaticn 
BrainartJ fcrr.ation -
Ft. Atkinson forziation 

__Scales fcrEaticn 
Wise Lake foraation - Tfl«,_5-o' 
Dunlieth foraaticn 
G-uttenberg fcrr.etion 
Kachusa formation 
Grand Detour formation 
Mifflin formation 
Pecatonica fomation ^ 
Ancell group - CSf ToY .-3 6i 

Total depth ' 

Bore hole record 6" - 0-63' 
3:1" 63-216' 
3" 216-1030' 

Casing; G-63' 
Detailed report filed including interpretation 
report on gecphysical. logs and stratigraphip 
sunraary 
Density log filed Nuclear log filed 
Caliper log filed 3-riTacnsicnal Veloc 

"North of Cal\r2et Expressway t Ecaubie: 

ity Ibg file lei 
Woods turnc :f. 

cDapAN'Y Chicago Sanitary District 
TAta Deep Tunnel Test Hole 
BAT? DRILltD JOTIUI rj 30, 1963 COUMTY KO. 
AUTKOMTY Birdvcll Dlv. 
tiEVATioii 590 G.L.- K.S.L.- Coinpany 

SE flE SE * 
nt 'f '' 

DH-10 

884 

LCCATICK 

VA_:»VS •m 



.y-

r.o. STATE OFFICE BUILDING. SPRINGFIEIA 
•ICAL/WATER SURVEYS SECTION. BE SURE TO 

GEOLOGICAL AND Y/ATER SURVEYS WELL fiECORD 
Ccnpleted o-^o-72 

lOr^Property owner t Well No. Property owner ^ f' ^ >,71/ Z'®" ?—r-
&AJ.? 
Driller T^/T Kf^ ^ <^License No. 

11. Permit No. V Date ^ — 
12. W^TIAT from V.r^/^a-2. County 

Fenutien 

ot to //.'?5"ft. 
14. Screen: Diam in. 

Length: ft. Slot 

15. Casing end Liner Pipe 

County, 

Sec. 33s^ 
Twp. 37 PI 
Rge..^^£^ 
Elev 

Diam. (in.) Kind and Weight From (Ft.) To (Ft.) 

<0- . irs-
P'' 

SHOW 
LOCATION IN 

SECTION PLAT 

500'SL,700'WL 
of SW 
(State Water 
Stirvey) 
/ ft. 17. Static level 3c c ft. below casing top which is 

above ground level. Pumping level _f^j2 ft. when pumping 
gpm for hours. 

jg FORMATIONS PASSED THROUGH TttteXNTSS x«^p 
PS" 

yj.-z. V6-^ 3>^s~ 
y 

99a . ̂  //P3^ 

SIGNED 

COOK 

r*uc, bxii'AKA 1 c> onii^bi ir r 

DATE 

36-37K-UE 



L-ME=i ej?- "C* -.••4. 5^5 »ES: 
1. &C KO^ETACM CE^CCIC^L/WATEK 
PROP EM I.OCAM 

GEOLOGICAL AND WATER SURVEYS WELL RECORD 
« . ^CoBjpleted 5-22-77 

10. Pteperty owner No. 

n. 
12. 

14. 

Driller ^ 
Permit Vo. — 

. License No.. 

Water iron. 

at deptli _(2 to 
Screen: Didm. 
Lecgtb: ft-

13. 

3ift. 
io. 

Coonty 

Sec. 

Slot. 

15. Cosing and Liner Pipe 

twp.525 
Rge. 
Elev 2 

Divv. (in.) E tad and «*l(ht Pron (PI.) To (PI.) 

4P 

16. Size Hole below cosing:_^ 
1?. Stotic l*vel ft. below casing top which is. / 

SMOV 
LOCATION IN 

BZCnON PLAT 

Lot 1, bloclc 3, 
Ford Annex 
Subd., V2 S£ 
F (permit). 

.ftl 
obove ground level. Pumping level^^^?{t. when pumping at. 
gpm for hours. 

23 POUlA-nONS PASSED THROUGH THICENESS VoV^S' 
s ^ 5 

xf^A)r:> 
r&uj. 30 

AMULT-CJ 10 
MfTCT^n/^ s=;< wa..X2_ 3£>J^ 

(bONTlNUB OK SEPARATE SHEET IF NECESSARY) 

SIGNED _ DAT 

A" COUNTY 



igUESItb AND MAIL ORIGINAL TO SlATt 
il6. STATE OFFICE BUILDING. SPRINGFIELD. 
ICAL /WATP" SURVEYS S^'-TION. BE SURE TO 

GEOLOGICAL AND WATER SURVEYS WELL RECORD 
.;ce Scavenrer . 0 . p Ccrrlet ed 2-2C--^-
10. Property owner LLCJL >Vi .<1:No. t ' O 

idres.s V* 
•iller dfisOaai Lrcense No. - ' 

Addres.s 
Driller 

11. Peririt No. ^ L- Y fc'» 
12. Woier Irom 

Av-V- i Ti iifci. 
^ F-p?s»®ticti 

al depth ^ to 3 2.*i u 
14. Screeri: Diorn. in. 

Length: it. .Slot. 

15. Casing and l..in»r Pipe 

5ec. 
Twp. r^ yAf-
r.oe. / 
• :ev. -

j 5ec. 
Twp. r^ yAf-
r.oe. / 
• :ev. -

I 
5ec. 
Twp. r^ yAf-
r.oe. / 
• :ev. -

• 

5ec. 
Twp. r^ yAf-
r.oe. / 
• :ev. -

pi^ir (in ) KiiiJ nnd sv'Bhi Trr-r ?l ' TA (Fi: 

< C' c r 
f/vT 

LOCATIOS :.V 
SECTION PLAI 
VE NV =v 
'Fcj-r-iL^ 

casing: 16. Size Hole bt— — — ... 
17. Static level jL O ll below casing top which is / 

above ground level. Pumping ieve' w:;en pumping ot 
gpm for hours. 

Ff»KyAr;oNS r.\<si-n TiiKC' f.H THJCKVr.S? OEPtrt - -
EOTTCV 

J.lx I i I f W.
\ r 

V-r 
r M- ' 

2.LH 3 1 
1 i 

(rONTir;i!F ON SKa.ARATK .SHKET ti-

ED i 
ON SCa.ARATK .SHKET tl- Ni:CK«5ARV> 

SIGNED DATE "ViUci 30,lf7, 
/rSu- : 



STATE OFRCE BUILDING. SPRINOnELD, 
I /WATER SURVEYS SECTION. BE SURE TO 

GLoi-OGlCAL /M^ID WATER SURVEYS WELL RECOhi^ 
Q . A f Completed 8-15-76.-^ 

mer f A- .IM'^ , Wffll No. ^ 
^ / //u >-/ >3cY» , 

J/0.2- 7 7 

10. Property owner 
Address / • - — • . • r. 
Driiler ^^g •—virW—-w 

11. Permit No. 'fp 
12. Water frpm 

License^ No. 
Date 

~ Fermatlen 
13. Coi 

yv4- 7^ 

ot .Upth to.'^r^/ft. 
'-1. Screen: Diam _in. 

I .eiitjlli: ft. Slot 

.u_ Sec. 
Twp., 
Roe. ^ 
Elev., 

iS. ilo :ini} and Liner Pipe 

' !i|.. . tit. ) 

\ / 
/ V' 

Kind and Walfht 

M- j, LZ. 
. ifj' At . 

16. Size Hole below casing:_ 

From (Ft.) To (Ft.) 

_Zi. 

in. 

SHOW 
LOCATION IN 

SECTION PLAT 

Lot //15 Blk 3 
Ford Annex S.d 
SE (permit' 

I ... 17. Static level _^i*_ft. below cosing too which is 
above ground level. Pumping ]evel.5Z^ft. when pumping at / f 
gpm for 'y-" hours. 

aUi 

10 KOItMATIONS PASSED THROUGH THICKNESS DEPTH OF 
BOTTOM 

( f 
/ r / / r-t 1 • r Ut- // /? 

pr / •»/. )/. 1 (•' r LZLV/ ^7 . '/(• 
''.V 4- <4.7 49 

AJ, ,., _t. C.. / 74 
.7c2f 

ii ltN I INl'E ON SEP/VNATE SHEET IF^NECESSARY) 

.^DATE. 

ii ltN I INl'E ON SEPARATE SHEET IF.N 

.;iciJi:i) •]••/• /t .vx->^<-1 ̂  

COOK COUNTY No. / ^36-371i-ll4E 



UAL /WAItR SURVtTS SCCTION. Bt SURE Tt) 

GE "GICAL. 

10. Property owner 
Address ^ ^ P X. 
Driller M- i, 

D WATER SURVEYS WE RECC^ 
« S. 1 ' Completed 6-1^-,7^ 

Well No. 
("Jux-CL^^ . (^L,- • -
License Wo. / C-A "7 ^ 

iu. 11. Permit Nn. Dote 
12. Water frrm "f -> n f 13. CoSty ^ 

_ POMUOB 
i-J-

at depth ? i to jiSA. 
14. Screen: Diam in. 

Length: ft. Slot 

Sec. 3A. 

15. Casbg and Liner Pipe 

Twp. 37A^ 
Rge. /t/f 
Elev . / 

1 
DUa. (In.) Kind and Waltht 

JCl.. P. ..•••• , , c 

nljft K^lritir ^ 

Froa (Ft.) To (n.) 

s/ 
SHOW 

LOCATION IN 
SKCTTON PLAT 

Lot #3, block 
6, Hay Hess i 
Glaecher Add. 

17. Static level 
ve grous 

gpm for _i2 

_in. in Chicago Subd., SE (per 
ft. below casing t^ jdhich is l___ftcit) 

16. Size Hole belw casing: 
tOT whic 

above ground level. Pimping level utSiS- ft. when pungting at ^ 
.hours. Sub. pump set at 190'. 

2g rORHATIONS PASSED THROUGH THICKNESS 

I f 
"UJ tjuuu a / 7 

.?/ 

/i"? ^OO 

(CONTINUE 

SIGNED 

NUE ON SEPARATE SHEET IF NEC NECESSARY) 

. nzrr Jij ̂ CJ 

COOK 

COUNTY NOP?;5V//.H 
36-37M-1''E 



OFFICE BUILDING. SFRINGFIE 
•R SURVEY' SECTION BE SURE •! 

GEOLOGICAL WATE? SURVEYS WATER WELL RECOFC 

IC ]\'.':r.es "d .Minerc' pennit No. Yesr 
; Prcue.-y ov.-s: fotti Ci'- oh • Well Nc •• . 

.•\ccre5E 
Driller . . hlel) I 'l 

i:. V.'cterfro- "T 
ForTr.iir'i : 

ol cep^h tc f-
1-i. pcreerj: Ditrr.. ir 

Length: ^1:. Sicl. 

..SE^UfSe.. . 
I2. Casinc cnc i_:ner P:D» 

... Lice-sc- 'ir. 

. U. Cc::-v _X2a.iC 

5er._^ 
Tv.p.m 
r.nc. J 
E:ev._ 

DJUS; • in ) Kind mr.ef Fri-n- . Fr > ) T-- F: ^ 

6 0 15 
LOCATION !X 

SECTION r-LAT 

16, Size Hcle below casin .• 
17. Static level 6£ 

in. 

.ft- b- "rw casing top -A-hich is 

9TS line. 

SE 
(P.rmi-T^ 

it. 

above grcwcd level. ?_. ping level 2.£5_ it. when purnping c: .2E. 
cm :c: 3 hourr. 

jg F- SV. -. 7!' -."S 1 AS^: Tll'tov C.H i-FrT::; i 
HOT roV. 

Cinder ^\\\ ! ! . S. 5 
Bculidtr^ 4«irav€.l 2.0 i 1 IS 
clay i . So ; 

-I 
0rave.I i 6 ")] 

Lime. ^ 35? ' )l2B 

(CONTISVE ON SEPAPATE :E7 ;F NFCEssAPvy 

SIGNED .. . - :.' . • ' : . DATE .31 , \sa 

n£., -VIMI 



.y 

- Town CtxlC&gO Tewnahip ChlC&gO 

Company C, Erwlo Kramer "a. 
Farm Csrepy LDAJ NO. T. 
Authority C. Erwln Kramer, Harvey 
Elovatlon f 77M. 37 

Celloeter N 

Confldcntlal Data Drilled JaUo 1942 
V ^ //rr^ 6£^cr 

Map No. 

R. 14E 

No. Strata 

afe 
Thickncsa 

Feet In. 

Sec 

36 

Depth 

Feet In. 

Lot 24, Block 1, Ford Anne^ 

Sand 
Clay 
Linestone, soft 

12 
59 
94 

12 
71 

165 

4^" casing and shoe driven 
Well shot at 160« vith 50 

Water level acmes to 30* f 
Capacity 100 g.p.hr. 

Water soft, odorless and t 

to 7: 
tLbs. 

t 

lOjS gel. dvfn. 

rom shrfalee 

iisteloss 



Pat* 1 ILLINOIS GEOLOGICAL SURVEY. URBANA 

ThkfciMH Ti« 

Fill 9 9 
Silty sand 10 19 
Clay 40 59 
Gravelly silt •5 64 
Shale & silt 7 71 
Limestone i32 303 

Hole size; 12", 0'-76' 
8", 76'-303' 

Casing: 12", 0'-64' 
8", 0'-76'(cemented) 

Top of casing: 7' above L.S.D. 
. Static level: 22' 

Pumping level: 232* after 2 hrs 
(? 12 3/4 gpm i 

Typed by Warrenville 

* U.S. Army Corps of Engineers 
NO ENVELOPE 

UMPAur Shaver Well Drilling Conpany 
FA*a *T.J. O'Brien Lock & Dam "• 
DATE DRILLED 10/S9 CDUMTY NO. 

K.t. Sasman, SWS 
S86.89.L.S.D. 

, S line; 2900', W line 

26484 
AUTHORITY 
ELEVATIOR 
LOCATION 

COUNTY 
2400* 
COOK 36.37N-14E 



V 

(3694!—••OM—"-CT12:-o 

Pact 1 ILLINOIS GEOLOGICAL SURVEY, URBANA 

GSOLOGlCiL TOPS; 

Raclaa faneatlcm 
W«iilcMha fomtloa 
Jolist fCTBAtiOD 
Ksakekee fonsatioa 
Edgevood foTBotioa -
Bralaard fonuticm - "5^ 
Ftr Atklasoa foraAtico^ 
SealM fonaatlon 
Vl«* Uk* foraatloa - ' 
E'ualleth formatioa ^ 
Gattoobarg forataticn 
Ha^nsa fornatloa 
Grafil Datovor foraaticai 
Hirnia for®atloa 
PaemtoBicft foraatltnx 
Attcall group • i-( \"- 0. // -, - M o ? 

Total dapth 

Bora bola record: 3" -
CnaiAg record: At" - Surfaoe - 73' 

y - Surface - 160' 
CBllper log filed 3*CiB0nalonal Vi^l<folt7 
Danaitgr leg filed Itaolear Log filed 
BEtailed report filed luolodlng lster]iretat|L 
report on gecphyalcal loga and stratliraphls 
voBoarj, 

Thicknets 

•Hear oorBer of 136th St. « Torreace i|ve. 

Ta* 

log fil 

oa 

BoRam 

70 357 
357 387 
y&i A19 
A19 AA1 
AA1 A8A 
ASA 505 
505 5A9 
5A9 665 
665 7A6 
VA6 851 
851 857 
857 890 
890 925 
925 965 
965 99A 
99A 104A 

10U 

COMPANY Chloago Sanitary Dlatrlet 
FARM Deep Tunnel Plan NO. 
DATE oRiuED January 16, 1968 coum NO. 
AUTHORHY Blrdwoll DIT. 
ELEVATION 566.1* G. L. — Cos^puiy 
LOCATION SW KZ SZ • 
r|,ll»TV CGC5 

DH-5 
681 

36-37H-1AE 



IMMJ- > 

F.j.l ILLINOIS GEOLOGICAL SURVEY. uRBANA 

Tkldcnat T» 

GIL-LCGlC/iL TCFS: 

r.acinc forraticn 
Jcllet Forsstlon 

Ro=eo Mcssber 
Ksrbsrsf hcsbcr 

K?u±t±C5 Fornsticn 
_^n^vccd ?er=£tica 
Brainard Fcrzstioa 
Ft. Atblnccn Fcraatlea 
Scales rcr=ation 
L'lcc LcXc Fcriaticm -
Dralletb Fcrratloa 
CuttEabars Fcraatien 
Bacbuca Fcrasticn 
Graad Dototnr Formation 
Hlfflln Foraatioa 
Fecatcalca Fonsatloa 

_ "^^p, ' 'O' 

Aacall Gresp - c 5 e T*|, ^ 

Total depth 

Bore Hole P.eeerd: 3" - 1020* 
Dctciled report filed incliidlns inter?: 
cn gecphysical logs and stratigrapblc 
Celipcr loz filed 
3-FiiaensioEal Velocity Loz filed 
L'onsity log filed 
Kucle=^ toz filed 
Cere fc 66(:2 

cOTithtfost of 130-b Street Gel>=:: 

stati'o.- repoirt 
sijnErxirTi. 

Rivdr 
.1 

1020 

i.ec3 

coMFANY Chlccfo Sor-ltri-7 Dir.trlct 
Dcrp TETJ:?! Tcot Holo KO. r-H-n 

DATE 0MUX3 H?rc.h I9C3 COUNTY HQ, 
AUTHORITY DirdvTll DIT. 
ELEVATION 
LOCAnCN 

COUNTY 

5S5» G. L. „ Corpany 
E2 r.; « 
CCCl 36-37:WAB 



(tau—aoK—a^a) i. : 

r - c 
ILLINOIS GEOLOGICAL SURVEY. URBANA 

KH6INZERIHG BORING 

B-13 
Fill, cinders, vood, brick, concrete 7.5-
Brown to gray fine sand, trace to 
little silt, toedlxan dense to loose 18.5 

Gray clay, trace of small gravel, 
tough 33.5 

Gray clay, some small gravel, hard 
to very tough 43.5 

Gray clay, some fine to coarse sand. 
small gravel, hard 53.5 

Gray clayey silt, some small to large 
gravel, hard 60.0 

Gray clayey silt, some small gravel. 
hard 70.0 

Typed by Varrenvllle Office 

Logs of 16 borings filed at Warrenvi le 
NO ENVELOPE 

MMRY U.H. Flood 
'AuWaste Management, Inc. 
UTE DRItUD 8/2/73 
kunoRXTY Company 
xuvAmH 
acATiOR MW, HE, SW 
«vm COOK 

Ro. B-13 
eoffWTY Ha. 26264 

; :v 

36-37N-14E 



4. 
IL . HOIS GEOLOGICAL SURVEY. URBANA 

ENGINEERIN-:. 30RIWG 

B-9 

Misc. Fill - Topsoil, brick, cinders 
wood, etc. 

Silty fine J.^nd & topsoil, trace 
roots - brom and black 

Fine sand, trace silt - brown and 
slightly r-ay - nedixim dense-wet 

Silty clay gray - stiff to tough 

Typed by Wj.-renville Office." 
Logs of 9 b rings filed at Warrenvil 
un rvMVinb. 

le 

10.0 
32.0 

cospARY Soil Te-'ing Services 
FAM Waste K.-.-;getDent of Ill..,\Jnc.^j 

! OAT* DUUXD 12 / V r 73 
;A»Ti»oi.nY Gompr-o 

b-9 

eoBimr «i. 26263 

EUVAnea 
! LOCATna 
•cooaTY 

NW, KV, SW 
COOK 

,4. ••• ...j... 

... ..j.. ... 

... ... 

i 
36- 7N-14||p 
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ILLINOIS GEOLOGICAL SURVEY. URBANA 

Hard gry silty CLAY, ccc sand L pebbi 
cr silt scans 

Verv dens- gry clayey SILT, ccc sand 
& pebb 

• -ry "PLAVHL. 
clsilt 

Grv brov.: ':. dolcnitic LiyJISTONT 

ENGINEER:.'-- BORING TNIcAnm T* fionont 

13'"-a 

WATER 2.5 
Brn & biv SLAG FILL 3.5 
Loose bro--.ish blac'r. org SILT 5.5 
Loo.ce gr--' fine SAND, ccc silt | i 

o n 

Tough gr. :ilty CLAY, tr sand U pebb: i 11.5 
Very to ' gry silty CLAY, tr .sand &• I 

1 

I—' • 
• Al.O 

55.0 

61.0 

P.n •. 

90. J 

Typed b> •'srrenville 

Logs of ' borings filed at NE 111 Office 
City of ngd-. Dept. of Pub. Wks. Bur. of tng. 
NO ' I 

COMPANY 

rARM 

DATE ORtLLCO 

AUTHORITY 
tlCVATlOK 

LOCATION 

Ciry of Chgo. Dept. of Pub. Wks. 
E. 130th St. Bridge 130-8 
1'56 
C •• pany 

bV, NE, NW 

NO. 

COUNTY NO. 26559 

-hi-
r... ... ..... 

1 
: 1 ^ 

v,r.-37N. U£ 



Jpfca C. Mote Korbnm. K. Y. BiaJrr tnd buln is letter, cteli Ptitairi IWe. 3M7PO 

TOWN ChiOagO TOWNSHIP 
coHPiLNT Cbgo.I'u):. Tan DepW 

Chicago rub,yk«,Dept.^t^ 
AXJTHOBiTT Blucprints 3-16=13 37 
BLBVATION 561 J a 5 -7 ^ 
COLI.BCTOB DATS DBILLBD ' 1 

CONFIOBNTU.L 
torrenoe AT»at a.Bank Cal.R* 

Map No. 23 
B. 14£ 

0 
See. 

36 

No. ETBATA 
Tbidcneai 

Per: iB. 

Depth 

Feet In. 

River Band 
Cla7» tlue 
Sand* tl tC siized 
Claor* hard tlue 
Sbeii roc)c 

16 
19 

4 
£6 
8 

16 
35 
39 
65 
73 

ConntT Cook 
T.—DBILL RBCOBD 

(30S1»-^5M—7-31) 

iDdcz N3. 

2 iniaoli Gcoloileal SnrTCT, tJrbaps. 

"S335" 
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ILLINOIS GEOLOGICAL SURVEY, URBANA 

Snu Tlilckma To(p 

'/ 

iecess Road Ho. 1 
Drab yellov* non-lilaartlc, flue to eoai se 

farid (62), fine to coarse silt (25), 
some olay (l3)# aHuvlal 1 5- C 

Tellow gray, soft, olaBtlc, fine to 
coarse ailt (62.5), clay (30), scnje 
fine to coarse aasd (7.5)» allxnrial 
same ahale iragBsnta present 5- C 

f:' :B5.ue, soft, plastic, fine to coarse 
silt (391, clay (37), fine to coarse 
sand (19), some fine to Btediiza gra
vel (5), allurlal 5- C 

Blue, soft, plastic, clay (51), fine 
coarse silt (32), fine to coarse 

» sand (17), alluvial 5- C 
Blue, fairly stiff, plastic, clay (51 

fine to coarse silt (32), fine to 
coarse sand (17), alluvial 5- C 

Blue, fairly stiff, plastic, fine to 
coarse silt (39), clay (37), fine 
to coarse 8aj4(19), scsae fine to 
z&ediuzn gravel(5-?),till 6- C 

Gray, fine sand (93), trace of fine to 
coarse silt(l), trace of clay(l), 
till pocket 1- C 

Blue fairly stiff, plastic, fine to 
coarse silt(39), clay(37), fine to 
coarse sand(19), sooe fine to medi
um gravel (5), till 3-( 

Blue, very rtiff. plastic, fine to 
coarse silt(395, clay(37), fine to 
coarse sand(19) some fine to medium 

tm 
COMPANY 

PARM 

DATK DRILLED 

AUTHDRITY 

ELEVATION 

LOCATION 

COUNTY 

Corps of Engineers 
Calumet^Sag Canal-Access Road5°' ' 

Prior to 10-1-A6 
Corps of Engineers 

580,0 M3L 
HE,, SE., Mi. 

COUNTY NO. '33. 

5- 0 

LO- 0 

L5- 0 

20- 0 

25- 0 

31- 0 

32- 0 

35- 0 

LP- 0 

...j... 

-I-

DC 
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(zxses—2011—i.ti). 

ILUNOIS QEOLOOtCM. SURVEY. URSUIA 

Blue, ecrapact, noo-plastle, flae to 
ooaorse sand (62), fins to coarse 
slit (25) I ecrae clay (13), till 

Blue, very eampact, &oa>-plastlc,flJ»e 
to coarse 8llt(i^), fine to coarse 
sand (37.5), scnae clay(12,5), traces 
of fine to nedlua graTel(5), till 

Access Road Boring Hb. 1 
Reference set of drawings AOAO, 
p5-25 la nap files. 

Caltaaet Lalce, quadrangle, 

COUNTY Cook 

5- 0 

5- 0 

-.5^ 0 

>0- 0 

36-37B-: 
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ILLINOIS GEOLOGICAL SURVEY, URBANA 

Stna ThkkMM Tec BMta. 

5-0 5- 0 

20-0 25- 0 

5-0 30- 0 

1-0 
f 

21- 0 

7^ 38- q 

1-0 39- 0 

1-0 AO- 0 

5-0 
> 

45- 0 

5-0 50- 0 

Access Road Boring No. 2 
Qray, soft, plastic, clay (A3), silt 

(36), fine to coarse sand (21), 
allurlal 

Bark gray, soft, plastic. clay(3A.5), 
fine to coEffse silt (33) > fine to 
coarse sand(12.3) t allirvlal 

Dark gray, soft, non-plastic, fine to 
coarse sand(66), fine to coarse 
8Ut(23), clay(n), allirrial 

Dark gray, mediua stiff, noi>>plastie, 
fine to coarse sand (96), traee of 
8ilt(3), and trace of clay(l), 
alliivlal cr till sand 

Blue, nedim stiff, plastic, clay(37) 
fine to coarse silt(3A), fine to 
coarse sand (22), seme fine to large 
gravel(7), till. 

Dark gray, aedium stiff, non-plastic, 
fine to coesrse sand (96), trace of 
silt (3), and trace of clay(l), 
alluvial or till sand 

Blue, medium stiff, plastic, clay (37) 
- fine to coarse Bilt(3A)» fine to 

coarse sand (22), some fine to large 
gracvel(7), till 

Blue, stiff, fine to coarse silt(35), 
clay(31)» fine to coarse sand(23), 
some fine to large gravel (11), till 

coarse silt(60), clay(23), fine to 
coarse sand (13) • trace of fine to 
mediua gravel(A), till 

nafegenee set Of faaviiij^j 4D4O ^3-25 
COMPANY C^umet cuadrangle 

Y^^-Accesa Rot&s ^ 
mo.. UO Xv?-X—40 COUNTY NO. 
Corps of Engineers ' 
581.0 }CL 

SW. ,SV., HE. 

PARM 

DATK DRIUXO 

AUTHORITY 

OXVATION 

LOCATION 

COUNTY 

•4- ..x. 
.4- "i-op 
.4.' "4'i -rj-
i_ ! • ! 

. {.. • 
Cook 36^37K-Ur 
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ILLINOIS GEOLOGICAL SURVEY, URBANA 

T* 

Access Roed Bcortng Bo, 3 
Drab j'cllov:, soft, plaetlo, clay (56), 

fine to coarse silt (32), some fine 
to coarse sand (12), aUovlal 5-0 

Drab yollov, soft, plastic, C1BJ(;52.5 , 
fine to coarse silt(17.5), alluviall5-^ 

Tellcv gray, scft, plastic, clay(56), 
fine to coarse silt (32), some flrni 
to coarse sand (12), allurial 5-0 

lellov gray, stiff, flastic, clay(56) 
fine to coarse silt(32), some fine 
to coarse sand(12), bins shale 
firagDents present, allitvial 5-0 

Qrsy blue, c^-soft, plastic, fine 
to coarse silt(57.5)» clay(26), fin 
to coarse sanl(l6.5)« allu^al 5-0 

Blue, seai-soft, non-plastic, fine to 
coarse silt(7A)» fine to coarse sane 
(20), little clay(6), alltxrial 5-0 

Blue, semi-soft, plastic, fine to 
coarse silt(AO), fine to coarse 
sand (27)^ clay (18), fine to large 
graTel(15), till 5-0 

Gray, semi-coEroact, non-plastic, fine 
to coarse sand (50), fine to coarse 
silt(13), clay(12), vith fine to 
large gravel(20), till pocket 2-10 

dray, send-cc&paet, non-plastic, fine 
Band(93), trace of fine 8ilt(l), 
trace of clay(l), till pocket 1-2 

Blue, stiff, clay (56), fine to coarse 
silt (32), some fine to coarse sanr! 

^=i=£J= 

3 
COMPANY Corps of Engineers 
FARM Calumet-Sag Canal-Access Roadtf '-
DATI DBOJXD Prior to 10-1-A6 COUNTY N 3. Jo 
AVTHORrrr Corps of Engineers 
nxvATioN 532.0 ]6L 
LOCATION SW. , SW., HE. 
COUNTY Cook 

5-0 

10-0 

15-0 

20-0 ! 

dO 

[• 

35-0 , 

37-10 

39-0 

40=0 

-i.. 

"f" •y* ?r 
• • A.. -f.. 

i ; 

36-37 
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p... 2 lUJNOIS QEOLOGICM. SURVTr, URBANA 

TUdUMM TCP 

Blua, Benl-stlff, plaaftle, fin# to 
coarse sand(36), fine to coarso 
silt(39), clnyCU), fin# to large 
gravel (20), till 

Bltse, seai-stiff, fine to eoarce 
clay(25), fine to coarse 

sand(25)A fiae to large grarelfll), 
till 

5-0 

5-0 

ii5-0 

50-0 

Access Road Bering Sb, 3 
Reference set of drawings 4040 
p5-25 in laap flloa. 

CUnaet Lake qiiadrangla 

COUKTY 
Cook 36-3711-UE 
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ILLINOIS GEOLOGICAL SURVEY. URBANA 

Smli TtakkiiHi 

<&CC£SS Road Boring Ho. A 
Drab 7allov> aoft, plastic, clay 

(A7.5) fine to coarse ailt (A6,5) 
some fine to coarse saiid (6), 
sdxed vlth layers of fine aaiid (3^.?) 
fine to coeffse silt (10), trace 
of clay (1.5)* allurial 5- 0 

Tellow ̂ ay, soft, plastic, clay 
(A7»5)t fi^® ̂  coarse silt 
(46.5), some fine to coarse sand 
(6), alluvial 5- 0 

Tellov gray, soft, plastic, clay 
(69), fine to coarse silt (29), 
soma fine sand (2), alluvial 0 

Yellow gray, soft, plastic clay (60) 
fine to coarse sili (30 , somo 
fine to coarse sand (10), alluvlajL 5^ 

Blue, soft, plastic, clay (A7*5)p flpe 
to coarse silt (A6.5), same fine 
to coarse sand (6), ̂ ells 
present, alluvial 5- 0 

Blue, stiff, plastic, clay (60), flnp 
to coarse silt (30), some fine to 
coarse sand (10), allwrlal 5^ 0 

Blue, semi-stiff, plastic, fins to 
coarse silt C^, clay (29), some 
fine to coarse sand(6), till, 
top 1* possibly elT.uvlal 5- 0 

Blue, Beai-stlff, plastic, fine to 
coarse silt(10), clay(33), flue 
to coarse sand (22), some fine to 
large gravel (5), till 5- 0 

coMPAKY Corps of Engineers 
FARM CaluBot-Sag Canal-Access Roa^ 
DATi DRIUSD jRrior to 10-1—4.6 county na 
AUTHomrr Corps of Engineers 
ELEVATION 532.0 1£L 
LOCATION HW, , HW., SK. , 
COUNTY Cook 

5- 0 

10- 0 

15- 0 

20- 0 

25- 0 

30- 0 

35- 0 

40- 0 

..l.. ... •A. 

•4— - ... 

•4- ... <4.. ..4., 

-i. ... •+r-

36-37H-14S 
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Pip«1 ILLINOIS GEOLOGICAL SURV£Y. URBANA 

Snit 

Access Road BoriJig No. 5 
Drab jollow, soft, plastic, clay(53) 

fine to coarse silt(39), fine to 
coarse sand (3), lalzsd wlth^layers 
of fine sand (32), scate fine to 
coarse silt(7), and trace of clay 
(3), fine to large graTel(3), 
allizvlal, aballs present 5- 0 

Yellow gray, soft, plastic, cla5'(53)i 
fine to coarse silt(39), fine to 
coarse sand(3), alluTlal 5- 0 

Yellow gray, soft, plastic, clay (17) 
fine to coarse silt (35 *3), sozcs 
fine to coarse sand (1^.5), allnTi4l-lCM 

Gray bliie, semi-stiff, plastic, clay 
(17), fine to coarse silt(35.5), 
some fine to coarse sand(17.5) 
alluTial 5- 0 

Blue, stiff, plastic, fine to coarse 
silt(17.5), clay(10), fine to coai 
sand(12.5), probable tUl 5- 0 

BlTie, seaii-stiff, plastic, fine to 
coasse ailt(ll), clay (2*^*), fins to 
coarse sand (23)# some fine to l&r^ 
gravel(6), probable till l5- 0 

Blue, very stiff, plastic, clay (10), 
fine to coarse silt(10), fine to 
coarse sand(16.5), some fine to 
large gravel(3.5), till 5- 0 

Blue, very stiff, plastic, fine 
coarse silt(11), clay(27), fine to 
coarse sand(23), seme fine to lar^ 
gravel(6), till 

. 5 nererenc-
rps of Engineers 1010 p5-25 in map 

futM vciiuiaet-Sag Canal-Access Roaas ^ 
OATt OMUXO Prior to 10-1-16 COUNTY NO. ^ 
AUTMOBITY Corps of Exiginssrs 

581.0 MSL 
LOCATION SE, , US. , SE. 
COOKTV Cook 

T* 

5- 0 

10- 0 

20- 0 

2 5^ 0 

30- 0 

35- 0 

10- 0 

50 -0 

J 

; (o 
-4... 

36-37N.14E 
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iLUNOis OEOLoaicAL nnmr. umjuiA 

Bla»y Tar7 stiff, plastie, fine to 
coarse allt(JiO), alayOSU 
to coarse Band(22), scoe fizw to 
large grsv-el(5)f till 10- ) 50- 0 

Aeoess Road Boring Ko* A 
Refarenee set of Etravings A04fi p5-25 
in nap files. 

Calumet Lake quadran^e 

cooHtr Cook 



APPENDIX II-B 

BOREHOLE LOGS 
DOLTON RECYCLE CENTER 

II-B-1 1979 INVESTIGATION 

II-B-2 1981 INVESTIGATION 

II-B-3 1983 INVESTIGATION 

II-B-4 1988 INVESTIGATION 
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SALISBURY ENGINEERING INC, 
11 I "H ''-O- 270 1501 E. MAIN STREET GRIFFITH. INDIANA 46319 
LJLAM I Ifj GRIFFITH PHONC (2191 924-6690 CHICAGO PHONC 13121 379-9092 

iHine 8* 1979 
File 4635 - Report #1 

HcKesson Cbeetlcal Coopaqy 
455 3oe Oir Road 
Chicago Heights. Illinois 60411 

Subject: Soil Test Borings For 
Prellnlnary Subsurface Exploration 
Barker Oil Property 
Dolton. Illinois 

Gentleaen: 

Enclosed is our report on the preliminary subsurface exploration for the Barker Oil 
property site located In Oolton. Illinois, this work «as completed In accordance 
with authorization given by Mr. Ron OeWeese and your P.O.#5S35-S119. 

The report outlines the details of the exploration, general site conditions, along 
with the foundation bearing properties of the soil which may serve as a technical 
record that will be most pertinent to the architect, designer, and field engineer. 
The appendix contains Information to be used as reference and discusses standard 
engineering details. 

We appreciated the opportunity to be of service to you and trust that our work is 
In order. If there are any questions about this report or If we may be of any 
additional service to you on this project, please do not iiesltate to call. 

Very truly yours, 

SALISBURY ENGINEERING INC. 

M. H. Salisbury. P.E. 

HHS:PK:dl 

Enclosure 

INSPECTION . INVESTIGATION • TESTING • ANALYSIS • REPORTS 

BUILDINGS • BRIDGES • HIGHWAYS • SITE DEVELOPMENTS 



SALISBURY ENGINEERING INC. 
P.O. BOX 27p 1501 E. MAIN STREET GRIFFITH. INDIANA 46319 

GRIFFITH PHONG laiBI S24-aeS0 CHICAGO PHONG 13121 37S-SOga 

June 8, 1979 
- Report fZ 

McKesson Chenlcal Conpany 
455 Joe Orr Road 
Chicago Heights, Xlllnols 60411 

Subject: Additional Test Boring 
Barker Oil Plant 
Dolton, Illinois 

Gentleraen: 

At the request of Mr. Ron DeUeese and as authorised by your P.O. #5535-5235, we have 
made an additional test boring at the Barker Oil Plant In Dolton, I111i»1s« This 
boring Is numbered as #12 and was drilled to a depth of 25.0 feet on May 31, 1979. 
The boring location at the site was directed by your representative Hr. Bob Nagle; 
this location Is Indicated on a plan attached as Exhibit 1. 

Our field work was performed In the saae manner as outlined In mir report for the 
borings drilled previously (report #1), However, all samples for this additional 
boring were taken by your representative and the boring log which Is presented on 
Exhibit 2 represents the visual description of the soil made by our drill-crew. 
The log also shows Information about the ground water, standard penetration blow 
count ('H' value), calibrated pocket penelrometer reading (which Is an estimated 
value for the 'Qu*). 

We appreciated the opportunity to be of this additional service to you. If you 
have any additional questions about the soils density or stiffness, etc., for this 
test boring please do not hesitate to call us. 

Very truly yours, 

SALISBURY e«5IN£ERIHG INC. 

M. H. Salisbury, P.t. 

MHSiPKtdl 

Attachment 

INSPECTION • INVESTIGATION • TESTING • ANALYSIS • REPORTS 

BUILDINGS • BRIDGES • HIGHWAYS • SITE DEVELOPMENTS 
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SOIL CONDITIONS 

DETAILED DESCRIPTIONS OF THE SOIL ENCOUNTERED AT EACH BORING LOCATION 

ARE GIVEN ON THE TEST BORING LOGS, EXHIBIT 3 THROUGH 11. THE BORINGS 

SHOW EITHER THE NATURAL TOPSOIL AT THE SURFACE OR FILL COMPOSED OF 

SLAG, CINDERS, ASPHALT PAVING, ETC. BELOW THESE SURFICIAL MATERIALS, 

MOST OF THE BORINGS SHOW SOME LOOSE, MOIST OR WET SAND WHICH IS j 

GENERALLY LESS THEN 5.0 FEET DEEP, EXCEPT FOR THE AREA OF BORINGS j 

#6 AND «10 WHERE THE SAND EXTENDS TO DEPTHS OF OVER 10.0 FEET. IN ! 
i 

ADDITION, THERE IS SOME SOFT ORGANIC SOIL IN THE AREA OF BORINGS S6. 
! 

THE REST OF THE SOIL IS CLAY, IN A RELATIVELY STIFF CONSISTENCY, ; 

WHICH BECOMES MORE STIFF WITH THE INCREASE IN DEPTH. THE HARD CLAY i 
I 
I 

WAS FOUND ONLY IN A FEW BORINGS NEAR THE END OF THOSE BORINGS. WE » 

EXPECT THAT THE HARD CLAY LIES DIRECTLY ON LIMESTONE BEDROCK. 

GROUND WATER 

THE GROUND WATER WAS ENCOUNTERED IN MAJORITY OF THE BORINGS AND WAS 

FOUND ASSOCIATED WITH THE SAND OR FILL WITHIN THE UPPER FEW FEET 

FROM THE SURFACE. THIS WATER APPEARED TO BE PERCHED ABOVE THE LESS 

PERMEABLE CLAY. AS SUCH, IT IS EXPECTED THAT ITS LEVEL MAY FLUCTUATE 

FROM THE EFFECTS OF PRECIPITATION, RATE OF INFILTRATION, SURFACE 

DRAINAGE AND SEASONAL VARIATIONS. 

ANALYSIS 

GENERAL 

THE ENGINEERING ANALYSIS TO ASSESS THE CONDITION OF A SITE TO SUPPORT 

THE FOUNDATION FOR ANY TYPE OF CONSTRUCTION IS BASED PRIMARILY ON 

- -



FOUHDATION AND SOIL BEARING CAPACITY 

IT MAY, GENERALLY, BE CONSIDERED THAT THIS SITE HAS MIXED SOILS NEAR 

THE SURFACE AND A RELATIVELY STIFF AND UNIFORM CLAY DEEPER IN THE 

PROFILE. BECAUSE THE MIXED SOILS ARE RELATIVELY SHALLOW THEY COULD 

BE EASILY UNDERCUT AND REPLACED WITH A NEW FILL, SUCH AS CRUSHED 

STONE FILL WHICH WOULD IMPROVE THE SUBGRADE FOR THE SLAB-ON-GRADE 

CONSTRUCTION. 

THE NATURAL CLAY, IS CONSIDERED ADEQUATE TO SUPPORT THE FOOTINGS AT 

A REGULAR FOUNDATION DEPTH FOR MOST OF THE SITE. IN GENERAL, THESE 

FOOTINGS COULD USE A SAFE SOIL BEARING OF ABOUT 2000 PSF, AND BOTH 

THE FOOTINGS AND FOUNDATION WALLS WOULD NEED SOME STEEL REINFORCEMENT 

TO REDUCE THE EFFECTS OF A POSSIBLE SMALL DIFFERENTIAL SETTLEMENT. 

IT APPEARS THAT ONLY THE AREA OF BORINGS §6 AND #10 DO NOT HAVE 

ADEQUATE BEARING SOIL FOR A SHALLOW SPREAD FOUNDATION IN THE UPPER 

^ OR 5 FEET BECAUSE THE MIXED, LOOSE AND SOFT SOILS, AT THESE TWO 

BORINGS LOCATIONS IS APPROXIMATELY 12 FEET DEEP. THESE AREAS, THERE

FORE, V/OULD REQUIRE A DEEPER FOUNDATION. ALSO A DEE? FOUNDATION, 

SUCH AS CONCRETE FILLED AUGERED CAISSONS OR PILES COULD BE UTILIZED 

FOR ANY OTHER BORING AREA IF IT BECOMES NECESSARY TO SUPPORT SOME 

HEAVY LOADED FOOTINGS FOR WHICH THE SOIL BEARING OF 2000 PSF NEAR 

THE SURFACE, IS NOT ADEQUATE. 

. / 

WITH THE RESPECT TO THE RESULTS OBTAINED IN EACH INDIVIDUAL BORING 

WE CONSIDER THE FOLLOWING TO BE APPLICABLE: 

TEST BORING #1 AREA WILL NEED REMOVAL OF THE TOPSOIL, WHICH IS ABQUT 

- 5 -



EXHIBIT 

SALISBURY ENGINEERING INC. 
I'SOl EAST MAIN STREET. GRIFFITH, IND-

B0RIN6 LOCATIONS 

as.o.-i-'':. I =5?; 

F='iiTJiZ£ 

r;GT£3: 

l) ALL TEST BORINGS ARE SHOWN IN 
THEIR APPROXIMATE LOCAtlOM. 

2) TEST BORINGS MOS. 7 AND 8 WERE 
MOT DRILLED (INACCES3 I3LE TO 
D R I L L RIG) 

SCALE TO SCALE 

BARKER OIL C0f»1PANY PROPERTY 
138TH STREET 
DOLTori, ILL! no IS 

<" <• '-try 



EXHIBIT 

SAUSBURY ENGINEERING INC. 
1501 EAST MAIN STREET. GRIFFITH, IND. 

BORING LOCATIONS 



w 

iDAUi:jbUKT IINO. 
-IsdlE/MAlN STREET, GRIFFITH, IND. 

LOG OF TEST RORINIG NO. ^ 

WATER LEVEL DATA STARTED 5-18-79 LOCATION BARKER OIL PROOFRTY 

DRY FT. w.n. 
DRY FT. HR. A.D. 

rOMPI ETFD 138TH STREET DRY FT. w.n. 
DRY FT. HR. A.D. DRILLER Koi I.ASCH DOLTON, ILLINOIS 

17.8 FT. 2k HP An HELPER HFNDE-RSOK CMFNT .MCKCSSON CHEMICAL CoWPANY 

FT. HR. A.D. FILE Na '+685 CHICAGO.HE1GHTS. ILLLNOIS 

X 
»-
a 
iij 
o 

--W 

< 
K 

to 

GROUND ELEVATION: 

SOIL DESGRIPTION 
I 

o. 
Ill 
Q 

SAMPLE DATA 

>- H 
a. u. 
Q >>. 
. to !r m 
z -i 
3 

ONCONFINED COMPRES^E STRENtSTH - T. S. F. 

1 .0 2.0 3.0 4,0 3.0 

PLASTIC LIMIT 7o WATER CONTENT UQUID LIMIT Vc 

+ 
STANDARD PENETRATION TEST - "N" VALUES 

10 20 30. 40 30 

1 

1.0 
BUCK SILTV CLAY 

STIFF BROWN AND GRAY STREAKED 
SILTY,SANDY CLAY,TRACES OF 

ROOTS, MOIST 
/ 

-2.& 

3.5 
STIFF BROWN AND GRAY STREAKED 
CLAY WITH TRACES OF SHALE AND 

FINE GRAVEL, MOIST TO DAMP 

/ 
-5iO--

- 7.5-

StifP to VERY STIFF GRAY CLAY WITH 

TRACES OF SHALE AND Fl NE GRAVEL, 

MOIST TO A DEPTH OF I^.C 
-10, 

42.' 

45JO 

^7^-

-20.O-

-22.5-

2k,0 
MED I UM TO DENSE GRAY SANDY SILT, 
DAMP 

8 
25SI 

4 O 

A 

K 
NOTES' TEST BORING ENDED AT 23-0' 

THER-S: WAS NO CHEMICAL ODO-^ TO THE SOILS IN THIS aORIMC. 
LEGEND: 
0-SPLIT SPOON, 0-SHELBY TUBE , [jj-PISTON . 

W.D.- WHILE DRILLING, .A.D.- AFTER DRILLING 

£ -AUGER, ROCK CORE, 0-CALIBRATED PENETROMETER 

THE "N" VALUES IN THE STANDARD PENETRATION TFP-BLOWS PER FOOT REQUIRED TO DRIVE A 2" O.D. SPLIT SPOON SAMPLER USING 
A 140 POUND WEIGHT FALLING FREE FOR A DISTANCE OF 30". 



SALISBURY ENG1NEER1NC3 INU. 
1501 E: MAIN STREET, GRIFFITH, IND. 

LOG OF TEST BORING NO. 

WATER LEVEL DATA 

P.*'? FT. W.D. 
FT. HR. A. D. 

-FT. . 

-FT.. 
• HR. A.D, 

HR. A.D. 

STARTED 3-18-79 
COMPLETED 
DRILLER - KOLLASCH 
HELPER 

LOCATION BARKER, Oi L PROPERTY 

•13-8T_H STREET 
DQUTON, ILLINOIS 

FILE Na. 

HENOERSON 
^683 ' 

CLIENT MCKEGSON' CHEMICAU COMPANY 
CHICAGO HEIGHTS, ILLINOIS 

a. 
UJ 
o 

g 

GROUND ELEVATION: 

SOIL DESCRIPTION 
X 
I-
o. 
bJ 
a 

SAMPLE DATA 

o 
. w 
t CD 

UNCONFINED COM PR E S^E S TR E N C TH - T. S. F. 

I .0 2.0 9.0 4.0 a.o 6.0 

PLASTIC LIMIT % WATER CONTENT % LIQUID LIMIT % 

•i—•; 0 H 
STANDARD PENETRATION TEST - "N" VALUES 

10 20. 
m 
10 40 50 60 

-0.7 

2-5 

BLACK SILTY CLAV 
LOOSE BROWN V.EDIVM SAND,GRAY 

COARSE SANO,TRACES FINE GRAVEL, 
LAYERED, WET 1-

STIFF BRO-.VN AND GRAY STREAKED 
SILTY CLAY, MOIST 

2.& 

/ 
2 

U5,o-^ 

r 7.& 

/J 
3.5 

ST!-F GRAY CLAY VMTH TRACES Or 

S-ALE AMD FINE GRAVEL, MOIST a 
-10 

/ J 
-12.& 

-13.5 
VE-Y STIFF GRAY CLAY,TRACES OF 
5-ALE AMD FINE GRAVEL,MO I ST, , 

EEOOMIMG DA:.:^ SELO'.V 13.0 FT. ^5Jt 
/ 

-23.0 
iviEEIUM TO DENSE GRAY SANDY SILT, 

OA Mr 

23.0 

^7.5-

•«ac / 

•2.ZA-

/ 3 

NOTES" EST SORING ENDED AT 25-0' 

-PISTON, [^-AUGER, ^ " ROCK CORE , ^-CALIBRATED PENETROMETER 
LEGEND: 

12-SPLIT SPOON, ^-SHELBY TUiBE , 

W.D.- WHILE DRILLING , A.D. - AFTER DRILLING 

THE "N" VALUES IN THE STANDARD PENETRATION APE BLOWS PER FOOT REQUIRED TO DRIVE A 2" O.O. SPLIT SPOON SAMPLER USING 

A 140 POUND WEIGHT FALLING FREE FOR A DISTANCE OF 30". , 



OML_iODur\i ii^o. 

150) E; MAIN STREET, GRIFFITH, IND. 
1 OG OF TEST BORING NO. 3 

WATER LEVEL DATA STARTED 5-13-79 LOCATION LA.PKcn OIL TTOPF.RTY 
DRY FT.W.D. CQMPI FTFD 1;5'3Tn ST P. SET 
DRY FT. I HR. A n DRILLER KOLLAGCH DOLTO.-J , I LL I MO I S 

•DRY PT 2^:- HR A n HFI PFR HENOr.RSON CLIENT i-'civESSO.-J C.P F"' 1 C A L OCO.M:'A iV Y 

" FT. HR. A.n. Fil F NO- CHICAGO HrioHTs, ILLINOIS 

§ 
< 

U) 

GROUND ELEVATION: 

SOIL DESCRIPTION a 
ui 
a 

SAMPLE DATA 

> 
IT 

UJ 111 >- K 
IT 11-
O 
. to 
t ffi 
z -J 

UNCONFINEO COMPRESSIVE STREN GTH - T. S. F. 

V.O 2.0 3.0 4.0 3.0 6.0 

PLASTIC LIMIT % WATER CONTENT % UQUIO LIMIT % 

+ 
STANDARD PENETRATION TEST - *N" VALUES 

10 20 SO 40 50 60 

-1.2 

-3.0 

.6.0 

DENSE SLAG 

LOOSE TO MEDILT-I BLACK SANOY,SILTY 
TO=SOIL,TRACES OF ROOTS, DAMP 

-2.& 
/ 

STIFF BROWN ANO GRAY STREAKED 
CLAY,TRACES OF SHALE AND FINE 

GRAVEL AND SILT, •.•.0 I ST 
-SO 

STIFF TO VERY STIFF GRAY,STREAKED 
V/ITH TRACES OF SRO'.VN, CLAY,TRACEC 

OF SHALE AND FINE GRAVEL. r.'OIST 

/ 
- TlSr 

•IOJO — 

-12.2 
OTIF- GRAY CLAY '.71 TH TRACES OF 
SHALE AND FINE GRAVEL, DA"R 

-J2.0 

)OR,SA 

OR,SA 

OR,SA 

SAWPL 

-ISO 

i?.o 
^7J5-

SHALE AND FINE GRAVEL, D.;-.!-3 

•20.C O^ 

•23.0 
DENSE GRAY SANDY SILT, DA-F rfiiS-

23.0 25^ 

i A MP Lit T;-:? 

.I=LF:<^-' 

I— 

H 

-•J I. 

I6TES» TEST SORING ENDED /.T 23-0' 

LEGEND: 
^-SPLIT SPOON, ^-SHELBY TUBE , [ "PISTON, [X -AUGER, ^ - ROCK CORE . @ - CALIBRATED PENETROMETER 

W.D.- WHILE DRILLING, .A.D. - AFTER DRILLING 

THE "N" VALUES IN THE STANDARD PENETRATION T^"Mr»E BLOI"S PER FOOT REQUIRED TO DRIVE A Z" O.O. SPLIT SPOON SAMPLER USING 
A 140 POUND WEIGHT FALLING FREE FOR A DISTANCE OF 30". 



4 - . 

1 

SALISBURY ENGINEERING INC. 
1501 E. MAIN STREET, GRIFFITH,IND. 

LOG OF TEST BORING NO. ^ 

a • 
WATER LEVEL DATA STARTED 5-"1?-79 LOCATION BAnKsr, On. ; GO ^F:!TY a • 

2. >7 FT, W.D. rnupi FTFn 3A--.F 
n O.D FT. I '^HR. A.D. DRILl FR KOLLASCH ')0!.T0N ^ 1 • ' 1 VG ! 

FT. HP A n HELPER HF:;:3-r;soN CLIENT V.CK-SSON • I G 

FT. HP. A.n FILE NO. CHICAGO 'JFIGMTG^ IIIIVH-

o. 
u 
o 

< 
a: 
-W 

GROUND ELEVATION: 

SOIL DESCRIPTION a 
ui 
o 

SAMPLE DATA 

^ t 
Q \ 
, i/i 
\Z CD 

UNCONFINED COMPRESSIVE STRENGTH - T. S. F. 

1 .0 2.0 3.0 4.0 5.0 6.0 

PUAStlC LIMit % WATER CONfENT% UQUIO LIMIT % 

+ 9 + 
STANDARb PENETRATION TEST - "N" VALUES 

10 20 10 40 30 60 

1.5 

5.5 

SLAG, MOIST TO \izr * 

STIFF TO VERY STIFF GRAY AND SRO' 
STREAKED SILTY CLAY,TRACES OF 
SHALE AND FINE GRAVEL, DA:-.:= 

VERY STIFF TO STIFF D-ARK GRAY 
SANDY CLAY,TRACES OF SHALE A::D 
FINE GRAVEL, DAMP 

- ZSr 
/ 

"7.0 
OTIFF TO VERY STIFF GRAY CLAY WITH 

TRACES OF SH-. LE AND FINE GRAVEL, 

MOIST 

-IOJO 

H2.& 

^5J0--^ 

47^-

•20.0--

JLI .0 
VE.RY STIFF GRAY SILTY CLAY,TRACES 

OF SHALE AMD F | GRAVEL, DAMP 
-22.5-

^5.0 25LO 

/ 

/ 

NOTES' TEST GORING ENDED AT 25-0' I 
* '.VATER iS'" BELOV,' SU:iFACE* IN SLAG BELCV/THE ASPHALT. ''ROSABLY SATURATED WITH GASOLINE. 

LEGEND: 
^-SPLIT SPOON, [ "P'STON , ^ "AUGER , ^ - ROCK CORE . ^"CALIBRATED PENETROMETER 

W.O." WHILE DRILLING , .A.0. "AFTER DRILLING 

THE "N" VALUES IN THE STANDARD PENETRATION TrV ASE BLOWS PER FOOT REQUIRED TO DRIVE A 2" 0.0. SPLIT SPOON SAMPLER USING 
A 140 POUND WEIGHT FALLING FREE FOR A DISTANCE OF 30". 



SALIVDBUKY t.lMV:7liMC.ti.rMiM0 IINO. 
1501 E;MAIN STREET, GRIFFITHJND. 

WATER LEVEL DATA 

I ' "'PT. W.b. 

** FT. 

.FT.. 

.FT.. 

HR. A.D. 

.HR. A.D. 

. HR. A.D. 

b.M.in: 
STARTED ^-19-79 

COMPLETED, 
DRILLER 
HELPER 
FILE N0._ 

l\0 LL.\GCH 

LOG OF TEST BORING NO. t; 

LOCATION Oil. 1 ;io:'Tr!Tv 

'^3TH liTr;::::! 

OLTo::. In, I,NO I a 

CLIENT. ••c 1 CO;--'.M:Y 

CHICAGO '.-IGHTS, iLLirioin 

CL 
Ul 
o 

< 
a: 

t; 

GROUND ELEVATION: 

SOIL DESCRIPTION 
I 
»-
a 
UJ 
o 

SAMPLE DATA 

^ t: 
O 
, wi c: m z -> => .. 

UNCONFINED COMPRESSJLVE STRENGTH - T. S. F. 

1 .0 a.o 3.0 .4.0 9.0 6.0 
PLASTIC LIMIT % WATER CONTENT % 

^ 
LiQUlO UMit % 

STANDARD PENETRATION TEST - N VALUES 

10 20 30 40 SO 60 

j-'j 

.5 

vir^TiALl 
VErtY DENS:; 3LUE GLAC 

(SEE. JIGTE OELO.;) 
LOOSE "GR.\Y CO.^ESE s.'.rto WITH 

g| AG -y-T 

STITF GRAY AND BROWN ST.REAKED CLAY 

'.71 TH TRACES OF SHALE AND F | N~ 

GRAVEL, SAND SEAMS, MOIST 

2.: 

/ -so-^ 

- 7.!5r 

i.O 
:DTIFF GR.*,V CLAY WITH T-.\CE.S or 

SHALE .'...NO FINE GRAVEL, MOIST •10.O 

•i2.& 

-15X 

i:.3.o H7.5-

VEKY STIFF TO H--,RD SILTY CLAY, 

-20.0- — 

-22.5-

•A.V- 25SL 

h 

IN 3 

SAMPLt 

bAMPL 

MPLE ̂  

NOTES' TEST '-QSING ENDED AT 2y.C' 
*'.VATEF. LEVEL AT 0.3' ll"' A FEV.- S&CCNDS; A LITTLE QIL FLOATING CN SURFACE OF V.'.ATER. 

LEGEND: **'.-'ATER ENTERING BORING I51.5' AT FAST .RATE THROUG-^ SLAG OR GRAVEL. 

[2-SPLIT SPOON, ^-SHELBY TUBE . Qj-PISTON, [7 -AUGER , [^-ROCKCORE, ^"CALIBRATED PENETROMETER 

W.O.- WHILE DRILLING, A.O." AFTER DRILLING 

THE "N" VALUES IN THE STANDARD PENETRATION TFP-APE BLOWS PER FOOT REQUIRED TO DRIVE A 2" O.O. SPLIT SPOON SAMPLER USING 
A J40 POUND WEIGHT FALLING FREE FOR A DISTANCE 0F30". 



OAAl—I \ I U.I iwM <1—I—• M» 

150.1 E; MAIN STREET, GRIFFITH, IND. 
LOG OF TEST BORING NO. 

WATER LEVEL DATA 

•^.0 FT. W.D. 
FT. 

FT.. 

FT 

. HR. A.D. 

• HR. A.D. 

. HR. A.D. 

STARTED 3-19-79 LOCATION ,BAr;K::r: OIL 
SAMH: 

KOLL.'.SCH 
COMPLETED. 
DRILLER 
HELPER _ 
FILE NO.. 

19OTH 

OOLTON. I 1.1.1 NO IS 

"W 
ri IFMT ^'cixESt-o:.- GHC;,;! CAL. Go;.:pANV 

CH I C A G 0.. lie LG HTS , [ L LI.NO I 3 

I 
I-
CL 
111 
O 
< 

GROUND ELEVATION: 

SOIL DESCRIPTION Q. 
Ul 
O 

SAMPLE DATA 

^ £ Q ^ 
I., w t ca 
z -» 
3_ _ 

UNCONFINED COMPRESUVE STR EN GTH - T. Si F. 

1.0 2.0 3.0 4.0 S.O 6.0 

PLASTIC LIMIT % WATER CONTENT % LIQUID UMIT % 

STANDARD PENETRATION TEST - 'N' VALUES 

10_ 20 
m 

30 40 SO 60 

BLACK SILTY, SANDY CLAY 

3.0 

^-5 

3.5 

3.0 

.11.0 
-11.5 

EMSEE 
\VIIT 

ISAti 

LOOSE BROWN SI LTY,CLAYEY SAND STRFA 
STRON 

H TRACES OF GRAY CLAYTY 
MO I ST_ r 

LOOSE BROWN MEDIUM TO COARSE SAND V/IT 
VA L ITTLE SHALE S; FI NE GRAVEL ;VET/~ 

VERY LOOSE DROWI SH-GRA Y FI NE SAND , 
SO.ME ORGANIC, V/ET 

-2.5r 
/ 

LOOSE GRAY COARSE SAND v/i TH SOME SHAL 
AND FINE GRAVEL, WET 

/ 
^50--

VERY LOOSE TO LOOSE GRAY SILTY 
FINE SAND, WET 

- 7.& 
/ 

VERY LOOSE GRAY FINE TO COARSE 
SAND WITH TRACES OF SILT AND 

LENSES OF GRAY CLAY AND TRACES 

OF FINE GRAVEL, VIET 

/ 
-10 

SOFT G/IAY SI L^Y CLAY, TRACES ORGANIC 
—\ (SHELLS), WET J— 

MEDIUM-STIFF GRAY CLAY WITH 
TRACES OF SHALE AND FINE 

GRAVEL, MOIST 

H2.: 

^5^> 

H7.5-

39-0 
VERY STIFF GRAY CLAY WITH TRACES 
OF SHALE AND FINE GRAVEL,DAMP •20. 

•22.5-

29.0 25^ 
NOTES' TEST BORING ENDED AT 25.0' 

* 
LEGEND: 

2-SPLIT SPOON, ^-"SHELBY TUBE . -PISTON, . 

W.O.- WHILE DRILLING , .A.D. -AFTER DRILLING 
0-•AUGER, ^-ROCKCORE, ^-CALIBRATED PENETROMETER 

THE 'N" VALUES IN THE STANDARD PENETRATION T^eT xPE BLOWS PER FOOT REQUIRED TO DRIVE A 2" O.D. SPLIT SPOON SAMPLER USING 
A 140 POUND WEIGHT FALLING FREE FOR A DISTANCE OF 30". 



i:>/\LlC>bUKT tLlNOIINJCLCHMlMVJ? UNO. 
1501 E". MAIN STREET, GRIFFITH, IND. 

WATER LEVEL DATA 

2.0 FT. W.D. 
2.3 FT. _1/^L HR. A. D. 

.FT.. 

.FT.. 

.HR. A.D. 

HR. A.D. 

STARTED 3-19-79 
SAME; COMPLETED _ 

DRILLER KOLLASCH 
HELPER HENDERSON 

FILE NO.. >683 

LOG OF TEST BORING NO. 

LOCATION BARKER 
STREET 

DOLTON. ILLINOI: 
CLIENT ''.^CKESSOM CHET.M CAE CoMRANV. 

CH>CACO HEIGHTS, ILLINOTS 

I-
0. 
u 
o 

s 

GROUND ELEVATION: 

SOIL DESCRIPTION 
X 
H 
CL 

SAMPLE DATA 

oc ^ 
. ui 
b m 
z -< 

UNCONFINED COMPRESSIVE STR E N G TH - T. S. F. 

1.0 2.0 3.0 4.0 3.0 

PLASTIC LIMIT % WATER CONTENT % LIQUID LIMIT '/a\ 

^ r- + 
STANDARb PENETRATION TEST - "N" VALUES 

10 20 30 40 50 _S0 

5.0 

0.5 

jS.o 

•53.0 

BLACK SANDY SILT TOPSOIL 

Loose TO VERY LOOSE BROV/N SILTY 
FINE SAND 

-2.5r 

VERY STIFF GRAY SILTY CLAY,TRACES 
OF V/EATHEREO SHALE 

•!iC> 

/ 
X 

- 7.5r 

/ 
-10.0' 

STIFF GRAY SILTY CLAY,TRACES 
OF WEATHERED SHALE 

H2.5" / 

/ 
-ISJO-

47.5-

VERY STIFF TO STIFF GRAY SILTY 

CLAY,TRACES OF WEATHERED SHALE 

•20.0' 

"«2.5-

8 

GHT U^ 

\ 

\ 

I DENT 

/ 
/ 

k 

Fl ABL = 

AMPLE 

ODOR 

^^1 
I M 

i' NOTES' TEST BORING ENDED AT 25.0' 

LE^GEND: 
12-SPLIT SPOON, Q-SHELBY TUSE , [ "PISTON , 

W.D.- WHILE DRILLING , .A.D. - AFTER DRILLING 

2*AUGER, ^-ROCKCOHE, ^-CALIBRATED PENETROMETER 

THE "N" VALUES IN THE STANDARD PENETRATION Tr»-ARE BLOWS PER FOOT REQUIRED TO DRIVE A 2" 0.0. SPLIT SPOON SAMPLER USING 
A 140 POUND WEIGHT FALLING FREE FOR A DISTANCE OF 30°. 



SALItibUKY tlNUlNtitKINL; H>JU. 
1501 E; MAIN STREET, GRIFFITH, IND. 

1 OG OF TFST RORING NO. 10 

WATER LEVEL DATA STARTED 5-18-79 LOCATION ..BARKER OIL PRORERTY 
2-0 pT, y,,D. roMPi FTFn SAME: 158TH STREET 
b.O FT 1 HR. A n. DRII 1 FR KOLLASCH DOLTON, ILLINQI.S 

1.9 FT 24 HR A n HFIPFR HENDERSON rMFNT KCKESSON CHEM I C A L COMPA N Y 

FT. HR. A.n. FILE NO. . CHICAGO HEIGHTS. ILLINOIS 

CL 
lU 
o 

< 
tr 
tn 

GROUND ELEVATION: 

SOIL DESCRIPTION 

BLACK SILTY TOPSOIL WITH esrcKS, 
ROADWAY 

0. 
Ui 
Q 

SAMPLE DATA 

>• 
ce u. 
Q \ 
f_ ui 
tr CO 

UNCONFINED COMPRESSXVE STRENGTH - T. S. F. 

1.0 2.0 3.0 4.0 9.0 

PLASTIC LIMIT 7o WATER CONTENT % 

+ 
STANDARD PENETRATION TEST - N" VALUES 

10 20 „30 40 SO 60 

.1-2 

5.0 

4.8 
-5.0 

MEDIUM BROWN FINE TO MEDIUM SAND 

-2.& 
/ 

VERY LOOSE BROWN FINE TO MEDIUM 
SAND 

.VERY LOOSE REDD I SH;^BROWN COARSE-
\SAND,TRACES SHALE & FINE GRAVEL 

CLAY BINDER 

/ 
5iO 

VERY LOOSE GRAY SILTY FINE 
SAND 

^ 7,Sr 
/ 

A 

/ 
-10.O 

•12.5 
12.&1 

/-

STIFF GRAY CLAY V/ITR TRACES 

OF SHALE AND FINE GRAVEL 
/-

iB.o 47.5-

VERY STIFF GRAY CLAY WITH 

TRACES OF SHALE 
"2.0.0" —• 

25.0 2&01' 
/ 

8 

A 
/ 

0 

/ 
/ 

9 

\ o 

o 
NOTES' TEST BO.RING ENDED AT 25-0' 
.No GASOLINE ODOR WAS FOUND IN SOILS EVEN THOUGH TH^RE IS WET SAND. THIS SAND IS EXTR^^W 
LEGEND: LO^^. 
j2 - SPLIT SPOON, 

W.D.- WHILE DRILLING , .A.D." AFTER DRILLING 

THE "N" VALUES IN THE STANDARD PENETRATION Tre-r A!»E BLOWS PER FOOT REQUIRED TO DRIVE A 2" O.D. SPLIT SPOON SAMPLER USING 
A 140 POUND WEIGHT FALLING FREE FOR A DISTANCE OF 30". 

-SHELBY TUBE, "PISTON, "AUGER, ^ " ROCK CORE, CALIBRATE PENETROMETER 



ijv^tL-IODUiA I IMW. 

1501 E; MAIN STREET, GRIFFITH,IND. 
WATER LEVEL DATA 

^'0 FT. W.D. 
FT. iZL. HR. A.D. 
FT. HR. A.D. 

FT HR. A.D. 

DRY 
.1 

STARTED 5-18-79 
COMPLETED 
DRILLER 
HELPER 
FILE Na_ 

SAME 
KOLLASCH 
HENDERSON 

"T555 

LOG OF TEST BORING NO. 77 

LOCATION BARKER Oi L PROPERTY 
138TH STREET 
OOLTON, luuiMOjs 

CLIENT '"••CKESSON CHEMICAL COMPANY 
CHICAGO HEIGHTS, ILLJNOIS 

X 
H 
OL 
U1 
o 

< 
cr 
U) 

GROUND ELEVATION: 

SOIL DESCRIPTION 
I-
tL 

SAMPLE DATA 

>- K 
o: u-
o 
i_ c: CO 
z -J 
3 

UNCONFINEO . COMPRES^E STR EN GTH - T. S. F. 

I .0 2.0 3.0 4.0 5.0 

PLASTIC LIMIT % WATER CONTENT"/, LIQUID LIMIT Vol 

STANDARD PENETRATION TEST -

10 20 
& 

VALUES 

.30 40 SO 60 

•1.0 BLACK SILTY CLAY 

MEDiuu TO STIFF BROWN CLAY IN SEAM 
GRAY SANDY CLAY IN SEAMS -/ 

^.0 

STIFF BROWN AND GRAY STREAKED 
STLTY CLAY,LENSES OF LOOSE 

BROWN AND GRAY SILT WITH SOFT 

TO MEDIUM SEAMS OF WET SILT 

FROM 6.0' TO 7.0' 

-5.0'-' 

- 7.5r 

B.5 
STIFF GRAY CLAY WITH TRACES OF 
SHALE AND FINE GRAVEL 

1* -10.0- -

^2.& 

^5JO 

^7.5-

19-0 
VERY STIFF GRAY CLAY WITH TRACES 
OF SHALE AND FINE GRAVEL •20.O 

•22^^ 

2^.0 

25.0 
MEDIUM TO DENSE GRAY CLAYEY SILT 

25J1 

L 

1 

/ 

/ 

/ 
NOTES' TEST BORING ENDED AT 25.0' 

No GASOLINE ODOR WAS FOUND IN THE SOILS. 

LEGEND: 
0-SPLIT SPOON, 0 -SHELBY TUBE , [ J "PISTON, Q-AUGER, 

W.D.- WHILE DRILLING , .A.D. - AFTER DRILLING 

-ROCK CORE. ^-CALIBRATED PENETROMETER 

THE "N" VALUES IN THE STANDARD PENETRATION T"-?'..PE BLOWS PER FOOT REQUIRED TO DRIVE A 2" 0.0. SPLIT SPOON SAMPLER USING 
A 140 POUND WEIGHT FALLING FREE FOR A DISTANCE OF 30". 



SALISBURY ENGINEERING INC. 
-1501'E. MAIN STREET, GRIFFITH,IND. 

LOG OF TEST BORING NO. 12 

WATER LEVEL DATA STARTED 5-31-79 LOCATION ADDITIONAL TEST BORING 

3.3 FT. W.D. COMPLETED SAME BARKER OIL COMPANY 
P . 7 FT. 1/U MR. A D: DRILLER KOLLASCH DOLTON, ILLINOIS 

FT. MR An HELPER HENDERSON CLIENT MCKESSON CHEMICAL COM.OANY - V 
FT. MR. A.D. FILE Na CHICAGO HEIGHTS, ILLINOIS 

(L 
UJ 
o 

< 
oz 
m 

-5-0 

7'^ 

5-5 

12.0 

43.0 

iS.o 

53.0 

"53.0 

GROUND ELEVATION: UNCONFINED COMPRESSIVE STRENGTH - T. S. F. 

SOIL DESCRIPTION 

(VISUAL DESCRIPTION OF SOILS BY 
DRILL CREV/) 

LOOSE SLACK SANDY SILT,TRACES OF 
BROWN SAND,TRACES OF RUBBLE 

(FILL) 

SOFT BLACK AND DARK BROWN SILTY 
CLAY (HAS GASOLINE ODOR) , 
(FILL), MOIST TO WET 

MEDIUM TO VERY LOOSE RUBBLE WITH 
WATER (CHEMICAL ODOR), 
(FILL), WET 

MEDIUM-STIFF GRAY STREAKED WITH 
TRACES OF BLACK CLAY 

bTI FF GRAY, STREAKED WITH TRACES OF 
BLACK,CLAY.LENS OF BROV/N FINE SAND 
AT c;Hai FR FIMF r.nn\t<r, 

STIFF GRAY CLAY WITH TRACES OF 
SHALE AND FINE GRAVEL, MOIST 

VERY STIFF GRAY CLAY V/ITH TRACES 
OF SHALE AND FINE GRAVEL, 
MO I ST 

MEDIUM TO DENSE GRAY SILT, DAMP 

NOTES' TEST BORING ENDED AT 23.0' 

LEGEND: 
^-SPLIT SPOON, ly-SHELBY TUBE , [J-PISTON, -AUGER, ROCK CORE, ^-CALIBRATED PENETROMETER 

W.D.- WHILE DRILLING , .A.D. - AFTER DRILLING 

THE 'N" VALUES IN THE STANDARD PENETRATION Tr;.-APE BLOWS PER FOOT REQUIRED TO DRIVE A 2" O.D. SPLIT SPOON SAMPLER USING 
A 140 POUND WEIGHT FALLING FREE FOR A DISTANCE OF 30". 



APPENDIX II-B-2 

1981 INVESTIGATION 



SALISBURY ENGINEERING INC. 

P.O. BOX 270 • 1501 E. MAIN STREET. GRIFFITH. INDIANA 46319 
GRIFFtTH PHONE (219) 924.6690 CHICAGO ?HO.NE (312) 375-9092 

F11« 5692 

HcKasson Cheslcal Cocipan)' 
600 Hunter Drive 
Odkbrook, Illinois 60521 

ATTEHTIOH: Mr. I. C. ,(Sob) Hegel 
Operations ilanagor 

Subject: Subsurface Exploration 
HcKesson Chorelcal Plant 
€33 East 133th Street 
Doltcn, minots 

Gcntleoen: 

Enclosed Is our report on tirs subsurface exploration for t.he proposed additions 
to f^ctesson Che«1cal Plant location at 633 East 13Sth Street, Oolton, intncis. 
This vfork was cofupleted In accordance with authorization given by Hr. Nagel on 
October 4. 1931, 

After aoking a study of triAs golls and estijiated structural loads, wc conclude 
cfiat stiff to very stiff brown to brown and cray sllty clay and loose to &«d1unK 
dense sand encountarad underlying 1.0 to 4.0 foot thich layer of roixsd fill, ITS 
considered suitable for a safe bearing pressure of 3000 psf. Fur 
i:>€ndoJ bearing value, the entlcloated sattlan»ent Is tviyiln tolarable 

T.he general reader is directed to the conclusions and recocyaendation.s whic.h 5Ui> 
th4» cvsin poi.'jts at this .site. Octtlls cf tha exploration zr\t} csir: nrv. 

J^scrlhed in the body of the report which serves as a tecl-i.-ilcal record t:;: .vlli 
;v>03t p^irtlnent to -jrchittct, dasi';Ti?»r, ard •'•j.rild ang-'noor. The r-i.7^uud'h; 

.:O:J::.iinp {rfonwtiori to be used as rofersnce and discussi^s standard Lsnnf-Kiari.-r; 
JataiU. 

Tmj saiaples will be retained for t)»irty days and trian disposed of. yoo 
notify us as to their di3»«s1t1oo. 

«a appreciated tlia opportunity to be cf service to yo=j and tr-ast tUaz our work 
is in order. If tiiero are any questions about this report or if we Kiay bs of 

INSPECTION 

BUILDINGS 

INVESTIGATION 

BRIDGES 

TESTING • 

HIGHWAYS 

ANALYSIS • REPORTS 

SITE DEVELOPMENTS 



>ICATES THE SOIL DESCRIPTIONS IN GENERAL TERMS, SHOWS STANDARD 

^PENETRATION TEST BLOV/ COUNTS FOR ALL SAMPLES, UNCONFINED COMPRESSIVE 

STRENGTH OR PENETROMETER READINGS, AND MOISTURE CONTENTS FOR ALL 

COHESIVE SAMPLES, GROUND WATER LEVELS AS MEASURED IN THE TEST 

BORfNGS ARE ALSO. INDICATED ON THE PROFILE. 

! 

THE LOGS AND THE SOILS PROFILE SHOW THAT THE UPPER 1.0 TO FEET ! 

OF SITE IS COVERED WITH LOOSE TO DENSE MIXED FILL MADE-UP OF TOPSOIL^i 
• 

STONES,CINDER, SLAG, BRICKS AND SAND. UNDERLYING THIS IN BORINGS \ 

NOl. AND NO. 2, LOOSE TO HEDIUM~DENSE BROWN SAND WAS FOUND. 

UNDERLYING AFOREMENTIONED LAYERS, STIFF TO VERY STIFF BROWN TO BROWN 

AND GRAY SILTY CLAY WAS FOUND. THIS WAS UNDERLAIN BY STIFF TO HARD 

GRAY SILTY CLAY. BORINGS NO, k THROUGH 7 WERE TERMINATED IN THIS 

SILTY CLAY LAYER. IN BORING NO 1, AT THE TERMINATION DEPTH, HARD j 

GRAY CLAYEY SILT -WAS FOUND. BORINGS NO. 2 AND NO. 3 WERE TERMINATED ! 

IN A LAYER OF DENSE GRAY SILT. ALL THE*TEST BORINGS WERE TERMINATED \ 

25 FEET BELOW PRESENT GROUND LEVEL IN THIS SILTY CLAY LAYER. 

GROUND WATER 

THE WATER LEVEL READINGS TAKEN AT BORE HOLES DURING AND AFTER 

DRILLING ARE SHOWN ON BORING LOGS AND SOILS PROFILE. THE INITIAL 

WATER LEVEL READINGS INDICATE THAT IN BORINGS NO. 1 THROUGH 5, AND 

7, THE GROUND WATER WAS FOUND IN THE UPPER LAYERS OF MIXED FILL AND 

SAND. IN BORINGS NO. THROUGH 6, THE GROUND WATER WAS NOT FOUND 

DURING AND AFTER DRILLING. THE BORE HOLES HAVE BEEN EXTENDED 

PRIMARILY THROUGH COHESIVE SOILS WHICH REQUIRE A RELATIVELY LONGER 

PERIOD FOR THE WATER TO ATTAIN EQUILIBRIUM CONDITIONS INDICATING 
r--~ 

M 



SALISBURY ENGINEERING INC. 
1501 EAST MAIN STREET. GRIFFITH, IND. 

BORIMG LOCATIONS 

/ o-

30000c 
^OD 00 

A o 
o 
o OQ 

00 [-
Q^o 
OOTO 
\ooo 

^1 

\ 

I 
\ 

/ 

/ 
X 
\ / 

NOTE: 

1) ALL TEST BORINGS ARE SHOWN IN THEIR 
APPROXIMATE LOCATION. 

SCALE : NOT TO SCALE 
(TAKEN FROM CLIENT'S PLAN) 

MCKESSON CHEMICAL PLANT 
633 E. 138TH STREET 
DOLTON. ILLINOIS 

FILE 5692 DATE 11-5-81 



bAL-IOOUKT IIMU. 
1501 EAST' MAIN STREET, GRIFFITH, IND. 
Griffith Rhone Chicogo Phone 
(219) 924-6690 (312) 375-9(392 

GENERAL NOTES 

IN ORDER TO PROVIDE UNIFORMITY THROUGHOUT OUR PROJECTS, THE FOLLOWING SYSTEM HAS BEEN ADOPTED 
TO DESCRIBE EACH SOIL SAMPLE ROCK, SHALE AND OTHER MATERIALS WILL BE DESCRIBED IN DETAIL AS 
ENCOUNTERED. 

CONSISTENCY OF COHESIVE SOILS RELATIVE DENSITY OF GRANULAR SOILS 

UNCONFINED COMPRESSIVE 
"N" VALUE • STRENGTH . Ou.TSF CONSISTENCY "N" VALUE • RELATIVE DENSITY 

<0.25 VERY SOFT 0 - 3 VERY LOOSE 

0.25 - 0 .49 SOFT 4-9 LOOSE 
0.50 - 0.99 MEDIUM 10-29 MEDIUM 
1.00 - 1 .99 STI FF 30 - 49 DENSE 

2.00 - 3.99 VERY STIFF 50 - > VERY DENSE 

4.00 - > HARD 

^NUMBER OF BLOWS PER FOOT REQUIRED TO DRIVE A 2" 0. D. SPLIT -SPOON SAMPLER USjNG A MO LB. WEIGHT FALLING FREE FOR 30" 

COLOR - AS DETERMINED ON THE FRESH MOIST SAMPLES 

PREDOMINATE COLORS 

BLACK 
BROWN 
GRAY 

YELLOW 
RED 
BLUE 

SHADES 

f rSHT 
DARK 

MODIFYING ADJECTIVES 

VARl- COLORED 
STREAKED 
MOTTLED 

SOIL IDENTIFICATION TERMINOLOGY 

GRANULAR SOILS COHESIVE SOILS 

COMPONENTS 

BOULDERS 

COBBLES 

GRAVEL 

SAND 

SILT 

SIZE RANGE DESCRIPTIVE TERM 

OVER 8 INCHES 

8 INCHES TO 3 INCHES 

3 IN. TO SIEVE (4.75 mm) 

^4 SIEVE TO ^200 SIEVE (0.075mm) 

PASSING '^200 SIEVE (0.075 mm) 

CLAY OR ORGANIC CLAY 

SILTY CLAY OR ORGANIC SILTY CLAY 

INTERMEDIATE SOILS 

CLAYEY SILT 

SI LT 

PLASTICITY 
INDEa 

30 

8 -30 

4-7 

0-3 

ESTIMATED PROPORTIONS OF MATERIAL SIZE BY WEIGHT IN PERCENT 

TRACE 

LITTLE 

SOME 

AND 

1-10 

10-20 

20 - 35 

35 - 50 

WATER LEVELS ARE THOSE OBSERVED WHEN BORINGS WERE MADE, OR AS NOTED. POROSITY OF THE SOIL STRATA, VARIATIONS OF 
RAINFALL, SITE TOPOGRAPHY, ETC., MAY CAUSE CHANGES IN THESE LEVELS. 



SAL15BUKY ENGlNEtKlN(3 INU 
1501 EAST MAIN STREET, GRIFFITH, INDIANA 
GrWfith Phone Chicago Phone 
(219)924-6690 (312) 375-9092 

UNIFIED SOIL CLASSIFICATION SYSTEM 
ASTM D 2487-69 (Reopproved 1975) 
a D 2488-69 (Reopproved 1975) 

§ 
AJOR DIVISIONS 

GROUP 
SYMBOLS TYPICAL NAMES CLASSIFICATION CRITERIA 

o 

e 
O O 

< r 
a: o 

I k. 

Ui ^ 
<05? 

Ss 
Ss 

U O ^ 

E 

s ® 

o • 
in •-

< o > 

" sS^ 
ST 

I & 

> < 

< 
W 

G W 
WELL-GRADEO GRAVELS AND 

GRAVEL-SANO MIXTURES, 
LITTLE OA NO FINES 

6 P 
POORLY GRADED GRAVELS AND 
GRAVEL-SAND MIXTURES, LITTLE 
OR NO FINES 

CO 
bJ 
z 

z 

«0 

fS 

GM 
SILTY GRAVELS, GRAVEL-SAND-SILT 

MIXTURES 

GC 
CLAYEY GRAVELS, GRAVEL-SAND-

CLAY MIXTURES 

to 
o 
z < 
CO 

s w 
WELL-GRADED SANDS AND 

GRAVELLY SANDS, LITTLE OR 
NO FINES 

0.0^ 
<0 w-S 

CO CO " , 

oT 
o o 

^ Z o« 
o O CD 

S P 
POORLY GRADED SANDS AND 
GRAVELLY SANDS, LITTLE OR 
NO FINES 

CO 
hJ 

b. 

I 

CO 
o 
z < 
CO 

SM SILTY SANDS, SAND-SILT MIXTURES 

• o; 
«• o « 

S ® ® 
^ z o 
o CM 

Z tL 
O *0 
o- ^ 

sc 
CLAYEY SANDS, SAND-CLAY 

MIXTURES 

— to 
CO 
CO < o CM 

U M 

_j Z lO 

Cy = DgQ/DjQOREATER THAN4; = 
(°30)' 

BETWEEN 1 AND 3 

NOT MEETING BOTH CRITERIA FOR GW 

ATTERBER6 LIMITS 
PLOT BELOW V LINE 
OR PLASTICITY INDEX 
LESS THAN A 

ATTERBERG LIMITS 
PLOT ABOVE "A" LINE 
AND PLASTICITY INDEX 
GREATER THAN 7 

ATTERBERG LIMITS PLOTTING 
IN HATCHED AREA ARE 

BORDERLINE CLASSIFICATIONS 
REQUIRING USE OF DUAL 
SYMBOLS 

(°3o)' 
DgQ/D,Q GREATER THAN 6 ; BETWEEN I AN03 

NOT MEETING BOTH CRITERIA FOR SW 

ATTERBERG LIMITS 
PLOT BELOW "A" LINE 
OR PLASTICITY-INDEX 
LESS THAN 4 

ATTERBERG LIMITS 
PLOT ABOVE "A" LINE 
AND PLASTICITY INDEX 
GREATER THAN 7 

ATTERBERG LIMITS PLOTTING 
IN HATCHED AREA ARE 

BORDERLINE CLASSIFICATIONS 
REQUIRING USE OF DUAL 

SYMBOLS 

ML 
in . 
>• ® 
< 
J A. 
u o 
a ^ 
2 
< O 

INORGANIC SILTS, VERY FINE SANDS, 
ROCK FLOUR, SILTY OR CLAYEY 
FINE SANDS 

CL 
INORGANIC CLAYS OF LOW TO 

MEDIUM PLASTICITY, GRAVELLY 
CLAYS. SANDY CLAYS, SILTY CLAYS. 
LEAN CLAYS 

GO 

50 

Z o 
O O 
CO 

40 

OL 
ORGANIC SILTS AND ORGANIC 

SILTY CLAYS OF LOW PLASTICITY 

30 

O 

S? 
o 

CO > < 

o 
z < 

MH 
INORGANIC SILTS, MICACEOUS OR 

OIATOMACEOUS FINE SANDS OR 

SILTS, ELASTIC SILTS 

»-
to < 
-I 
0. 20 

CH INORGANIC CLAYS OF HIGH 

PLASTICITY, FAT CLAYS 

V) ^ 

^ I 
in u 

10 

7 
A 

1 1 III 

For clossifico'tion at fina-groinad 
— sella and fina fraction of -
— coorsa - gro 1 nad soila. 

~ Allerbarg Limifs plotting In 
holchad draa ore borderlina 

^— c 1 0 aai f loot i ons requiring uaa 
— of dual symbols. 

Equation of A-Line; PI = 0.73 {LL-20] 

X 
For clossifico'tion at fina-groinad 

— sella and fina fraction of -
— coorsa - gro 1 nad soila. 

~ Allerbarg Limifs plotting In 
holchad draa ore borderlina 

^— c 1 0 aai f loot i ons requiring uaa 
— of dual symbols. 

Equation of A-Line; PI = 0.73 {LL-20] 

y For clossifico'tion at fina-groinad 
— sella and fina fraction of -
— coorsa - gro 1 nad soila. 

~ Allerbarg Limifs plotting In 
holchad draa ore borderlina 

^— c 1 0 aai f loot i ons requiring uaa 
— of dual symbols. 

Equation of A-Line; PI = 0.73 {LL-20] 

/ 
For clossifico'tion at fina-groinad 

— sella and fina fraction of -
— coorsa - gro 1 nad soila. 

~ Allerbarg Limifs plotting In 
holchad draa ore borderlina 

^— c 1 0 aai f loot i ons requiring uaa 
— of dual symbols. 

Equation of A-Line; PI = 0.73 {LL-20] 

For clossifico'tion at fina-groinad 
— sella and fina fraction of -
— coorsa - gro 1 nad soila. 

~ Allerbarg Limifs plotting In 
holchad draa ore borderlina 

^— c 1 0 aai f loot i ons requiring uaa 
— of dual symbols. 

Equation of A-Line; PI = 0.73 {LL-20] 

For clossifico'tion at fina-groinad 
— sella and fina fraction of -
— coorsa - gro 1 nad soila. 

~ Allerbarg Limifs plotting In 
holchad draa ore borderlina 

^— c 1 0 aai f loot i ons requiring uaa 
— of dual symbols. 

Equation of A-Line; PI = 0.73 {LL-20] 

y 

For clossifico'tion at fina-groinad 
— sella and fina fraction of -
— coorsa - gro 1 nad soila. 

~ Allerbarg Limifs plotting In 
holchad draa ore borderlina 

^— c 1 0 aai f loot i ons requiring uaa 
— of dual symbols. 

Equation of A-Line; PI = 0.73 {LL-20] 

CH X 

For clossifico'tion at fina-groinad 
— sella and fina fraction of -
— coorsa - gro 1 nad soila. 

~ Allerbarg Limifs plotting In 
holchad draa ore borderlina 

^— c 1 0 aai f loot i ons requiring uaa 
— of dual symbols. 

Equation of A-Line; PI = 0.73 {LL-20] 

For clossifico'tion at fina-groinad 
— sella and fina fraction of -
— coorsa - gro 1 nad soila. 

~ Allerbarg Limifs plotting In 
holchad draa ore borderlina 

^— c 1 0 aai f loot i ons requiring uaa 
— of dual symbols. 

Equation of A-Line; PI = 0.73 {LL-20] 

/ 

For clossifico'tion at fina-groinad 
— sella and fina fraction of -
— coorsa - gro 1 nad soila. 

~ Allerbarg Limifs plotting In 
holchad draa ore borderlina 

^— c 1 0 aai f loot i ons requiring uaa 
— of dual symbols. 

Equation of A-Line; PI = 0.73 {LL-20] 

For clossifico'tion at fina-groinad 
— sella and fina fraction of -
— coorsa - gro 1 nad soila. 

~ Allerbarg Limifs plotting In 
holchad draa ore borderlina 

^— c 1 0 aai f loot i ons requiring uaa 
— of dual symbols. 

Equation of A-Line; PI = 0.73 {LL-20] 1 / — 
X 

/ 
/ 

X 

K:: 4-Mli K:: 4-Mli 

r.i 

y 

m m ML or d O'n m V 

/ 

OH 
ORGANIC CLAYS OF MEDIUM 

TO HIGH PLASTICITY 

10 20 30 4 0 5 0 6 0 70 

LIQUID LIMIT 

80 30 100 

HIGHLY ORGANIC SOILS PT 
PEAT MUCK AND OTHER HIGHLY 

ORGANIC SOILS 
VISUAL MANUAL IDENTIFICATION 

4 Bosad on tha mataridl pataiiig tha 3 inch (TSmm} aiave. 



tSAUObUKT tNOlNt-tmiNO ll\L/. 
1501 E. MAIN STREET, GRIFFITH,IND. 

LOG OF TEST BORING NO. 

WATER LEVEL DATA 

2.0 FT. W.D. 
^ FT. HR. A.D. 

FT. HR. A.D. 
FT. HR. A.D. 

STARTED 10-9-81 
SAME 
KOLUASCH 

COMPLETED. 
DRILLER 
HELPER ̂  SHEFFIELD 
FILE Na. 

LOCATION MCKESSON CHEMICAL PLANT 
. 633 EAST 13STH STREET ~ 

DOLTON, ILLINOIS 

^692 
CLIENT MCKESSON CHEMICAL COMPANY 

OAKBROOK. IL m 
9B.60 X 

K 
a 
UJ o 

? 

GROUND ELEVATION: 

SOIL DESCRIPTION 
I 
»-
CL 
lU 
o 

SAMPLE DATA 

•t >0 

K U. 
Q 

, vi t m 
z -I 

UNCONFINEO COMPRESSIVE STREN GTH - T. S: F. 

1 .0 2.0 3.0 4.0 S.O 6.0 

PLASTIC LIMIT % WATER CONTEMT% UQUID LIMIT Vo 

+ — + 
STANDARD PENETRATION TEST - "N VALUES 

10 20 30 40 SO 60 

•0.8 

^.5 

5.5 

1B.0 

17.5 

23.0 

25.0 

BLACK TOPSOIL (OL) 

LOOSE GRAY AND GREENFINE TO MEDIUM 
SILTY SAND WITH TRACES OF FINE 
GRAVEL (CHEMICAL ODOR) 

(SM) 
-2.5 
/ 

STIFF BROWN AND GRAY STREAKED 
V/ltH BLACK,SILTY CLAY,TRACES OF 

FINE GRAVEL (CL) 
/ 

© ® 
-50--

STIFF CRAY AND BROWN SILTY CLAY, 

TRACES OF FINE GRAVEL AND 

ROOTS (CL) 
- 7.J / 

STIFF GRAY SILTY CLAY,TRACES OF 
FINE GRAVEL AND SHALE (CL) 

/ 

/ 

/ 

"lO.Cfc: T-

/ 

42.5 

^5JO 

VERY STIFF TO HARD GRAY SILTY 
CLAY,TRACES OF FINE GRAVEL AND 

SHALE (CL) 

^7.5-

-20.0-

HARD GRAY CLAYEY SILT,TRACE OF 
FINE GRAVEL AND SHALE 

(CL-ML) 

TEST BORING ENDED AT 25.0' 

-22.5-

Z5S2. 
/ 8 

\ 

NOTES' * TEST BORING HOLE CAVED AND DRY TO 17.5* AT COMPLETION OF DRILLING. 

LEGEND: 
^-SPLIT SPOON, Q-SHELer TUBE , [ -PISTON, [A -

W.D.- WHILE DRILLING , .A.D. - AFTER DRILLING 

•AUGER, ROCK CORE, ^"CALIBRATED PENETROMETER 

THE *N" VALUES IN THE STANDARD PENETRATION TEST ARE BLOWS PER FOOT REQUIRED TO DRIVE A 2" 0.0. SPLIT SPOON SAMPLER USING 
A 140 POUND WEIGHT FALLING FREE FOR A DISTANCE OF 30'. 



ttAUCsbUKY ll\0. 
1501 E.'MAIN STREET, GRIFFITH, IND. 

LOG OF TEST BORING NO. 

, WATER LEVEL DATA 

2»£FT.W.D. 
*_FT. .HR. A.D. 

— FT. HR. A.D. 
—FT HR. A.D. 

STARTED 10-9-81 

COMPLETED 
DRILLER. KOLLASCH 
HELPER . SHEFFIELD 

LOCATION MCKESSON CwpjiiCAL PLANT 
633 EAST 138TH ST* 
DOLTON, ILLINOIS 

CLIENT MCKESSON CHEMICAL,Co. 

FILE NO. SSQP OAKBROOK, 1L 

& 
o 

< 

in 

GROUND ELEVATION; 99.70 

SOIL DESCRIPTION 
X 
I-
Q. 

SAMPLE DATA 

>- K 
a iL 
a ^ 
, CO iz m 
z -I 
3 

UNCONFINED COMPRES^E STRENGTH - T. S. F. 

1.0 2.0 3.0 4.0 S.O 6.0 
PLASTIC LIMIT % WATER CONTENT % 

+ -® 
UQUID UMIT % 

STANDARD PENETRATION TEST - "N" VALUES 

10 20 30 40 SO 60 

1.0 

?f.O 

5.5 

S.O 

STONE, CINDERS, GRAVEL 
MEDIUM DENSE GRAY,BLUE AND GREEN 
FINE TO MEDIUM SAND,TRACES OF 

FINE GRAVEL (cHEMICAL ODOR) 

(SP) 
-2.& 

/ 

STIFF BROWN AND GRAY SILTY CLAY, 
TRACES OF FINE GRAVEL (CL) -5LC 

STIFF GRAY,STREAKED WITH BROWN, 
SILTY CLAY,TRACES OF FINE GRAVEL 
(CL) 

^ 7.5r 

o 
STIFF GRAY SANDY CLAY,TRACES OF 

FINE TO MEDIUM GRAVEL AND SHALE 

(CD . -10.( / 

/ 

.13.0 H2.5 

VERY STIFF GRAY SILTY CLAY, 
TRACES OF FINE GRAVEL AMD 
SHALE 

(CD 
-ISO 

.17.5 

-20.5 

VERY STIFF TO HARD GRAY SILTY 
CLAY,TRACES OF FINE GRAVEL 

AND SHALE 

(CL) 

47.5-

/-
•^O.C 

if 

DENSE GRAY SILT WITH TRACES OF 
FINE GRAVEL AND SHALE 

(ML) 

TEST BORING ENDED AT 25.0* 

•ezs-

8 
25SL 

TES' 'TEST BORING HOLE CAVED-IN AND DRY TO 22.0' AT COMPLETION OF DRILLING. 

-AUGER, ROCK CORE, ^-CALIBRATED PENETROMETER 

LEGEND: 
2-SPLIT SPOON, -SHELBY TUBE , [ "PISTON , 

W.O.- WHILE DRILLING , A.D. "AFTER DRILLING 

THE."N" VALUES IN THE STANDARD PENETRATION TEST ARE BLOWS PER FOOT REQUIRED TO DRIVE A 2" O.D. SPLIT SPOON SAMPLER USING 
A 140 POUND WEIGHT FALLING FREE FOR A DISTANCE 0F30". 



SALISBURY ENG1NEEKINC5 ING. 
1501 E, MAIN STREET, GRIFFITH, IND. LOG OF TEST BORING NO. 

WATER LEVEL DATA 

3.0 FT.W.D. 
21..^ FT. iA HR. A.D. 

-FT.. 
-FT.. 

.HR. A.D. 

HR. A.D. 

STARTED 10-9^1 

COMPLETED 
DRILLER KOLLASCH 
HELPER _ SHEFFIELD 

FILE NO.. "55^ 

LOCATION MCKESSON CHEMICAL PLANT 
633 EAST 138TH STREET 

• DOLTON, ILLINOIS 
CLIENT MCKESSON CHEMICAL CO, 

OAKBROOK, IL 9 
X 
I-
o. 
lU 
o 

< 
cc 

3.0 

GROUND ELEVATION: 'MM. 

SOIL DESCRIPTION 

ASPHALT 

X 
I-
o. 
Ui 
o 

SAMPLE DATA 

>- K 
(E It 
O 
u. W t OQ 
2 -I 

.Z3 

UNCONFINED COMPRESALVE STRENGTH - T. S. F. 

1.0 2.0 3.0 4.0 3.0 6.0 

PLASTIC LIMIT % WATER CONTENT % UQUID UMIT % 

STANDARD PENETRATION TEST - *N" VALUES 

10 ZO 30 40, SO 60 

CINDERS.BRICK.STONE BASE (FILL) 

LOOSE BLACK, BROWN AND CREEN 
SILTY FINE SAND AND TOPSOIL 
(SM-OL) 

/ -2.5-^ 

VERY STIFF BROWN AND GRAY SILTY 
CLAY (CL) 

/ 
-5.0- — 

7.0 

l:a 
50.5 

STIFF GRAY STREAKED V/ITH BLACK 
AND BROWN S I Ll.v. CLAY,TRACES OF 
FINF r.RAVFI CCl ) 

- 7.5 

VERY STIFF GRAY SILTY CLAY,LENSES OE. 
FINE SAND AND CRAVELCCL; 

STIFF GRAY SILTY CLAY^TRACES OF 
FINE GRAVEL AND SHALE 

-10.Cfc 

STIFF GRAY SILTY CLAY,TRACES OF 
FINE GRAVEL AND SHALE (CL) 

H2.5 

-15JO 

u17.5 

20.5 

HARD GRAY SILTY CLAY,TRACES OF 
FINE GRAVEL AND SHALE (CL) 

H7.5-

•20.O 

DENSE GRAY SILT,TRACES OF FINE 
GRAVEL (ML) 

•22.5^ 

25.0 TEST BORING ENDED AT 23.0* / 
8 

NOTES* 

LEGEND: 
^-SPLIT SPOON, -SHELBY TUBE , ] "PISTON , 

W.O.- WHILE DRILLING , .A.D. - AFTER DRILLING 

A -AUGER, ^-ROCKCORE, ^"CALIBRATED PENETROMETER • 

THE "N" VALUES IN THE STANDARD PENETRATION TEST ARE BLOWS PER FOOT REOOIREO TO DRIVE A 2* 0.0. SPLIT SPOON SAMPLER USING 
A 140 POUND WEIGHT FALLING FREE FOR A DISTANCE 0F30". 



SALISBURY ENGINEERING INC. 
1501 L MAIN STREET, GRIFFITH,IND. 

LOG OF TEST BORING NO. 

WATER LEVEL DATA 

DRY FT. W D 
FT. JKL HR. A. D. 

-FT.. 
-FT.. 

HR, A,D. 
HR. A.D. 

STARTED 10-22-81 LOCATION MCKESSON CHEMtcAL PLANT 

KOLLASCH 
COMPLETED. SAME 

DRILLER 
HELPER _ SHEFFIELD 

FILE Na. 

633 E. 138TH STREET 
OOLTON, IL 

3692 
CLIFNT MCKESSON CHEMICAL CO. 

OAKBROOK, jL 

Q. 
Ill 
o 

< 
IT 
V> 

GROUND ELEVATION: 100.20 

SOIL DESCRIPTION Q. 
liJ 
O 

SAMPLE DATA 
I-
S « 
>- I-
a. n-
o ^ 
l_ CO 
b ffi 
z -J 
=J. 

UNCONFINEO COM PR E SSWE STR E N C TH - T. S. F. 

1 .0 2.0 3.0 4.0 9.0 6.0 

PLASTIC LIMIT 7o WATER CONTENT»/» LIQUID UMIT % 

STANDARD PENETRATION TEST - "N" VALUES 

10 20 10 40 50 60 

0.5 

3.5 

6.5 

ih .5 

22.0 

^25.0 
^Koti 

"STONE" 

MEDIUM BLACK TOPSOIL (OL) 

-2.: 

STIFF TO VERY STIFF BROWN AND 
GRAY STREAKED SILTY CLAY 
(CD ^5.0-H 

STIFF BROWN AND GRAY STREAKED 
SILTY CLAY (CL) - 7.5r 

/ 

VERY STIFF GRAY SILTY CLAY, 
TRACES OF SHALE AND FINE GRAVEL 
(CL) 

^2.5r 

H7.5-

/ 
^0,C 

HARD GRAY SILTY'CLAY,TRACES OF 
SHALE AND FINE GRAVEL (CL) 

TEST BORING ENDED AT 25.0' 

•22.5--

/ 
25SL 

8 
-1 

0TES« SURFACE WATER ENTERING BORING, 

LEGEND: 
12-SPLIT SPOON, §-SHELBY TUBE , [ -PISTON, A -AUGER, 

W.D.- WHILE DRILLING , .A.D. -AFTER DRILLING 

THE "N" VALUES IN THE STANDARD PENETRATION TEST ARE BLOWS PER FOOT REQUIRED TO DRIVE A 2" O.D. SPLIT SPOON SAMPLER USING 
A 140 POUND WEIGHT FALLING FREE FOR A DISTANCE OF 30". 

-ROCK CORE, ^-CALIBRATED PENETROMETER 



SALISBURY ENGINEERING INC. 
1501 E, MAIN STREET, GRIFFITH,IND. 

LOG OF TEST BORING NO. 

WATER LEVEL DATA 

OST-FT. W.D. 
DBY FT. 1A HR. A.D, 

FT. HR. A.O. 
_FT HR. A.D. 

STARTED 10-22-81 
COMPLETED 
DRILLER. KOLLASCH 

HELPER ^ ^ 
FILE NO. ^92 

SHEFFIELD 

LOCATION MCKESSON CHEMICAL PLA^IT 
633 EAST ̂ TH ST." 
DOLTON, ILLINOIS 

McKESSON CHEMI CAL "Co," CLIENT. 
OAKBROOK, IL 

a 
Ui 
o 

< 
tr 
m 

GROUND ELEVATION: 

SOIL DESCRIPTION a. 
tii 
a 

SAMPLE DATA 

S t 
o \ 
. to 
b ffi 
z -J 
3 

UNCONFINED COMPRESSIVE STRENGTH - T. S. F. 

1.0 2.0 3.0 4.0 3.0 6.0 

PLASTIC LIMIT % WATER CONTENT % 

+ ^ 
UQUID LIMIT VD 

STANDARD PENETRATION TEST - N VALUES 

10 20 .30 40 SO 60 

1.0 

2.2 

8.0 

i^.o 

J8.0 

•25.0 

0.3 ASPHALT, 0.7 SLAG 

MEDIUM BLACK,TRACE BROWN TOPSOIL 
AND FINE GRAVEL (OL-GP) 

STIFF BROWN STREAKED WITH GRAY, 
SILTY CLAY,TRACES OF SHALE AND 
FINE GRAVEL (CL) 

5/ 
-50--^ 

^ 7.5-

STIFF TO VERY STIFF GRAY CLAY, 
TRACES OF SHALE AND FINE GRAVEL 
(CL) / 

•10.0:^ 

^2.& 
L 

VERY STIFF GRAY CLAY,TRACES OF 
SHALE AND FINE GRAVEL (CL) ^5Jt 

^7.5-

HARD GRAY VERY SILTY CLAY, 
TRACES OF SHALE AND FINE 
GRAVEL (CL) 

•20.0- — 

•B2.5-

TEST BORING ENDED AT 23.0' 
8 

NOTES* 

LEGEND: 
12 - SPLIT SPOON , §-SHELBY TUBE , [ "PISTON, 

W.D.- WHILE DRILLING , .A.D. "AFTER DRILLING 

A "AUGER, ROCK CORE, ^"CALIBRATED PENETROMETER 

THE "N" VALUES IN THE STANDARD PENETRATION TEST ARE BLOWS PER FOOT REQUIRED TO DRIVE A 2" O.O. SPLIT SPOON SAMPLER USING 
A 140 POUND WEIGHT FALLING FREE FOR A DISTANCE OF SO". 



t)AUt>bUKY IIMO. 
1501 E, MAIN STREET, GRIFFITH,IND. 

LOG OF TEST BORING NO. 

,WATErt LEVEL DAtA 

QRY FT. W.D. 
QBY FT. 1A HR. A.D. 

-FT. HR. A.D. 

-FT. HR. A.D. 

GROUND ELEVATION: 100.3 

STARTED 10-22-81 LOCATION MCKESSON CHEMICAL PLANT 

COMPLETED SAME 633 EAST 138TH STREET 
DRILLER KOLLASCH DOLTON, ILLINOIS 

HELPER SHEFFIELD ri IFNT MCKESSON CHEMICAL CO. 
FILE NO. 5692 OAKBROOK, IL 

a 
UJ 
o 

s SOIL DESCRIPTION 
X. v-
a. 
Ill 
o 

SAMPLE DATA 

3: « 
>- V-
o: u-
Q 
. V) 
t: m 
z -• 

UNCONFINED COMPRESSIVE STRENGTH - T. S. F. 

1.0 2.0 3.0 4.0 S.O 6.0 

PLASTIC LIMIT % WATER CONTENT®/. UQUID LIMIT */. 

+ 1-

10 20 30 40 50 60 

uO.5 

3.0 

-5.5 

T! 
: 8.0 

33.5 

18.0 

MCOIUM BROWN AND BLACK StLTY 
SAND AND TOPSOIL (SM-OL) 

-2,& 

VERY STIPF BROWN AND GRAY SILTY 
CLAY (CL) 

VERY STIFF BROWN-.AND GRAY SILTY 
CLAY, LENSES OF GRAY SILT AT 
6.5'+,TRACES OF ORGANICS IN 
SILT "LENSES (CL) - 7.5r 

STIFF GRAY SILTY CLAY MOTTLED 
WITH TRACES OF BROWN SILT,SHALE 
AND/OR FINE GRAVEL (CL) 

^o.a — 

/ 
H2.& 

VERY STIFF GRAY SILTY CLAY,TRACES 
OF SHALE AND FINE GRAVEL (CL) 

-15JO 

47.5-

VERY STIFF TO HARD GRAY SILTY CLA 
TRACES OF SHALE AND FINE TO 
MEDIUM GRAVEL •20.C 

/ 

(CL) 

-2^5-

25.0 TEST BORING ENDED AT 25.0' Z&Q. / 
8 

NOTES' 

LEGEND: 
12-SPLIT SPOON, ^-SHELBT TUBE , [ -PISTON, 

W.b.- WHILE DRILLING , .A.D. - AFTER DRILLING 

A -AUGER, ^-ROCKCORE, ^"CALIBRATED PENETROMETER 

THE "N" VALUES IN THE STANDARD PENETRATION TEST ARE BLOWS PER FOQT REQUIRED TO DRIVE A 2" 0.0. SPLIT SPOON SAMPLER USING 
A 140 POUND WEIGHT FALLING FREE FOR A DISTANCE OF 30". 



SALISBURY ENGINEERING INC. 
1501 E, MAIN STREET, GRIFFITH, IND. 

LOG OF TEST BORING NO. 

WATER LEVEL DATA 

2ii^FT. W.D. 
FT, HR, A.D. 

FT. HR. A.D. 

FT HR. A.D. 

STARTED 10-22-^81 
coMPLEtED SAME 
DRILLER KOLLASCH 
HELPER. SHEFFIELD 

FILE NO.. 3692 

LOG AT I ON fj^cKESSON CHEMICAL PLANT 
633 E. i38tH STREET 

•, DOLTOH. ILLINOIS 
CLIENT MCKESSOH CHEMICAL COMPANY 

OAKBROOK..IL 

QL 
UJ 
o 
< 

GROUND ELEVATION: 100.90 

SOIL DESCRIPTION 
X 
Ir-
Q. 

SAMPLE DATA 

J 
>- I— 
CC b-
Q \ 
y_ Vi t m 

UNCONFINED COMPRESSIVE STRENGTH - T. S. F. 

T.O 2.0 3.0 4.0 5.0 6.0 

PLASTIC LIMIT % WATER CONTENT % LIQUID LIMIT % 

+ - -® + 
STANDARD PENETRATION TEST - "N VALUES 

10 20 30 40 50 60 

1.0 

3.0 

4.0 

SOFT BROWN AND BLACK CLAYEY TOPSOI >OFT BR 
(Plt-L? 

DENSE BRICK (FILL) 

2.& 

LOOSE BLACK TOPSOIL AND FINE GRAVE 
(OL-GM) 

STIFF BROWN AND GRAY SILTY CLAY 
(CD 

/ 
-S0--

8.0 - 7.J 
/ 

11.5 

STIFF GRAY SILTY CLAY MOTTLED 
WITH TRACES OF BROWN SILT, 
TRACES OF ORGANIC,SHALE AND 
FINE GRAVEL,LENSES OF GRAY 
MEDIUM SAND AT 9.0*4- (CL) 

•10.0: -J 

VERY STIFF GRAY, CLAY WITH 

TRACES OF SHALE AND FINE 

GRAVEL (CL) ^5^> 

^7.5-

•eac 

-2^5-

^5-0 TEST BORING ENDED AT 25.0' 

© 

b 
y 
/ 

8 Mci; 
NOTES' 

LEGEND: 
12-SPLIT SPOON, Q-SHELBY TUBE . []] "PISTON , 
W.D.- WHILE DRILLING . .A.D. - AFTER DRILLING 

[A -AUGER, ^-ROCKCORE, ^-CALIBRATED PENETROMETER 

THE "N" VALUES IN THE STANDARD PENETRATION TEST ARE BLOWS PER FOOT REQUIRED TO DRIVE A 2" 0.0. SPLIT SPOON SAMPLER USING 
A 140 POUND WEIGHT FALLING FREE FOR A DISTANCE OF 30'. 
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1501 E. MAIN STRtt I , bKir n i n, ll^^u. o C v tl ( A/O-

WATER LEVEL DATA 

7*3 FT. 
FT. __HR. A.D. 

^FT. HR. A.D. 
FT HR. A.D. 

STARTED 7/21/83 
COMPLETED SaJTig 
DRILLER Wandersee 
HELPER Banes 
FILE NO. 6378 

LOCATION McKesson Chemical Coapany 
Observation V/ells @ Dolton P-l-ant 
Dolton^ Illinois 

CLIENT McKesson Chemical Co. 
j Dolton, "iL " 

0. 
LJ 
O 
< 
h-< 
E 

"07 
1. 

15.0^ 

GROUND ELEVATION: 393.50 

SOIL DESCRIPTION 

Slag fill 

BroTijnish-gray clayey sand, some 
fine to medium gravel 

W 
"10.0 

Very loose brown fine to coarse 
sand and gravel, some clay 

.13.0 

Very soft dark brovmish-gray 
sandy clay, some fine to 
medium gravel 

jBoring ended at 15.O' 

a 
UJ 
a 

-2.5-

•SiO-

•10.O-

H2.5 

-15X>-

H7.5-

•20.O-

-22.5-

SAMPLE DATA 

I : 

> H 
E a 
a ^ 
. vi 
C (D 
z -I 
o 

I ! 

UNCONFINEO COMPRESSIVE STRENGTH - T. S. F. 

1 .0 2.0 3.0 4.0 S.O 
PLASTIC LIMIT % WATER CONTENT % 

+ 
STANDARO PENETRATION TEST - "N" VALUES 

10 

A Vi£ 

I/IS 

20 

ION 

30 40. 30 

NOTES' 

LEGEND: F 
0-SPLIT SPOON. @-SHELBY TUBE , Q]-PISTON , ^-AUGER, 

W.O.- WHILE DRILLING , .A.D. * AFTER DRILLING 

THE 'H' VALUES IN THE STANDARD PENETRATION TEST ARE BLOWS PER FOOT REOUIRCO TO DRIVE A 2" O.D. SPLIT SPOON SAMPLER USIN' 
*140 POUND WEIGHT FALLING FREE FOR A DISTANCE OF 30*. 

-ROCK CORE, CALIBRATED PENETROMETER 



1501 E. MAIN b I KLti I , OKir r it n, IMI-/. 
WATER .LEVEL DATA 

5.0 FT. w.D. 
^FT. HR. A.D. 

FT. HR. A.D. 
FT. HR. A.D. 

STARTED 7/22/83 
COMPLETED Same 
DRILLER Vandersee 
HELPER Banes 

LOCATION McKe.'^son Chemical Compaay 
Observation WelH^ Q Dolton Plant" 
_Dolton, Illinois 

FILE NO. 6378 
CL1FNT McKesBon Chemical Co, 

Dolton, IL' " 

X 
H 
a 
ui 
0 

< 
< 
tr 

GROUND ELEVAtlON; 393.56 

SOIL DESCRIPTION 
X 
I-
Q. 
Ui 
o 

SAMPLE DATA 

9. « 

S t 
o "V 

iZ m 

UNCONFINED COMPRES^E STRENGTH-

l.O 2.0 3.0 -4.0 S.O 6.0 

PLASTIC LIMIT % WATER CONTENT % 

+ —, 
UOUID LIMIT % 

STANDARD PENETRATION TEST -

10 20 

VALUES 

30 40 SO 60 

1.0 Gfushed Slag 

Very loose grayish-dark brown 
fine to medium silty sand 
and gravel, some clay binder 

-2.5-

m 

- Z*r 
/ 

A 

-IOJO-
II0O 

Very stiff brown and gray clay, 
some seams of fine sand and 
organic material 

-\z.t 
/ 

A 

13.0 
•I50H 

Boring ended at 15.O' 

H7.5-

-20.0^ 

•22.51 

2^ 
NOTES" 

LEGEND: 
0 -SPLIT SPOON, Q -SHEL8T TUSE , Q] -PISTON , 

W.O.- WHILE DRILLING , .A.D. - AFTER DRILLING 
0- AUGER , ROCK CORE, ^-CALIBRATEO PENETRO m 

THE "N" VALUES IN THE STANDARD PENETRATION TEST ARE SLOWS PER FOOT REQUIRED TO ORIVE A 2" O.D. SPLIT SPOON SAMPLER USIN 
A 140 POUND WEIGHT FALLING FREE FOR A DISTANCE 0F30". 



150] L. MAIN i) I rtc-c. I , orAii I I 11 

WATER LEVEL DATA 
.filllFT. W.D. 

FT. HR, A.D. 

FT..., HR. A.D. 
FT..^.; HR. A.D. 

STARTED, 7/23/83 
Same COMPLETED 

DRiLLFR Wandersee 

HELPER Banes 
FILE NO. 6378 

Uo fw/-yc 

LOCATION McKesson Chemicaj. Cpmpajiy 
Observation Wells @ Pbltpn Plant 
Doltbn^ Illinois 

CLIENT.^]<^K®S^^ Chemical Co. 
Dolton, 31. 

Q. 
UJ 
o 

< 
(T 

, ur. 

6R0UND ELEVATION; 595-55 

SOIL DESCRIPTION S-
o 

SAMPLE DATA 

at 
>-
tc u. 
o ^ 
. ui 
C ffi 
z -I 
3 

UNCONFINED COMPRESSJLVE STRENGTH - T. S. F. 

1.0 2.0 3.0, 4.0 S.O e.o 
PLASTIC LIMIT % WATER CONTENT % UOUID LIMIT ^ 

STANDARD PENETRATION TEST - "N" VALUES 

10 20 SO 40 50 SO 

w 

2.0 

10,0 

15.0 

3" Asphalt 

Coarse slag fill 

Very soft brovm and black sandy 
clay, some silt and fine to 
coarse gravel (Chemical odor) 

-2.5-

k-ao-

'jMl 

- 7,5-
/ 

lOD-
loose dark brown fine to medium 
silty sand and gravel 
(Chemical odor) 

^2.: 

A 

Boring ended at 15,0* 
«0-

•17.5-

-200-

^2.5-

I 

NOTES* 

LEGEND: * 
0-SPLlt SPOON, 3-SMEL6T TUBE , [J] "PISTON, 

W.D.* WHILE DRILLINS , .A.O. " AFTER DRILLING 

Q-AUGER. ROCK CORE, ^"CALIBRATED PENETROMETER 

THE "N* VALUES IN THE STANDARD PENETRATION TEST ARE BLOWS PER FOOT REQUIRED TO DRIVE A Z' 0.0. SPLIT SPOON SAMPLER USI> 
A 140 POUND WEIGHT FALLING FREE FOR A DISTANCE OF 30*. 



1501E. MAIN STRtL l, UKlhi-1 m, INU. />jrZ,,rNj6- • Y NORTE 
WATER LEVEL DATA 

5.0 PT- W.D. 
FT._^ 
FT 

.FT 

• HR. A.D. 

.HR. A.D. 

. HR. A.D. 

STARTED _ 7/23/83 
Same COMPLETED 

DRILLER Wandersee 
HELPER Banes 

FILE Na_6228_— 

LOCATION McKesson Chemical Company 
Observation Wells © Dplton Plant 
Dolt on 7^1 jjaoi s 

CLIENT McKesson "Ohemical 
_Doltpn/IL 

z »-a 
bJ 
O 
< 

(T 

lo 

1.0 

15.0 

GROUND ELEVATION; 393.3^ 

SOIL DESCRIPTION 

Coarse slag 
iHeiBBS! 

Very loose dark brown and black 
clayey sand, spme fine to 
medium gravel 

I 

a 
LU 
o 

-2.5" 

-7.5 

r»2.5 

Boring ended at 15.0' 

m 

•10.0" 

^7.5-

-20.0-

"22.5 

2^ 

SAMPLE DATA 

/ 

L-

>• >-• 
QC b. 
O X 
i_ vi 
b ffi 
z -J 
3 

UNCONFINED COMPRESSIVE STRCN6TH -

1 .0 2.0 3.0 4.0 S.O 6.( 

PLASTIC LIMIT 7e WATER CONTENT % LJOUID UMIT ^ 

STANDARD PENETRATION TEST 

10 20 

VALUES 

SO 40 50 6C 

NOTES* 

LEGEND: 
0-SPLIT SPOON, 0-SHELST TUBE , [J]-PlST0N, 

W.D." WHILE DRILLINS , A.D. " AFTER DRILLING 

THE "N" VALUES IN THE STANDARD PENETRATION TEST ARE BLOWS PER FOOT REOUIHEO TO DRIVE A 2" 0.0. SPLIT SPOON SAMPLER OSIN' 
A 140 POUND WEIGHT FALLING FREE FOR A DISTANCE OF 30". 

[A -AUGER, ROCK CORE, 0-CALIBRATED PENETROME .t 



1501 E. MAIN STREET, GRIFFITH, INU. 
STARTED 7/23/83 LOCATION McKesson Chemical CompEiny 
COUPIFTFD Same Observation Veils © Doltpn Plant 
Dm 11 FB Wandersee Dolton, niinbis 
HELPER . Banes CLIENT McKesson Chemical Co, 
Fll F NFL 6378 Doltpn, IL 

WATER LEVEL DATA 

•^tO-FT. W.D. 
FT. HR. A. D. 
FT. HR. A,D. 

— FT HR. A.D. 

Q. 
UJ 
a 

< 

to 

GROUND ELEVATION: 592.^9 

SOIL DESCRIPTION 
X 
K-
a 
UJ 
a 

SAMPLE DATA 

>- •-

t g 
X J 
3 

UNCONFINED COMPRESSIVE STRENGTH - T. S. F. 

1.0 2.0 3.0 4.0 3.0 
PLASTIC LIMIT % WATER CONTENT % 

STANOARO PENETRATION TEST - *N' VALUES 

10 20 SO 40 30 

\ 

I 

Sand and stone fill 

-2.5-

^.5 

Stiff gray, spotted vith brovm, 
silty clay lilSi'i 

^.0 

Very stiff gray silty clay 

i 
i 

I 
0 
1 

18.5 

Boring ended at l8.5' 

-7.5-' 

-I0.c>-

-12.: 

^5J0-

H7.5-

•20.O 

ZSJJ. 

/ 

A 

NOTES' 

LEGEND: 
0-»«-IT SPOON, Q-SHELBY TUBE , jJj-PISTON, Q-AUGER, 

W.b.-WHILE DRILLING , .A.D. - AFTER DRILLING 

THE "N* VALUES IN THE STANDARD PENETRATION TEST ARE BLOWS PER FOOT REQUIRED TO DRIVE A 2' O.D. SPLIT SPOON SAMPLER USIN( 
* Mo POUND WEIGHT FALLING FREE FOR A DISTANCE OF 30'. 

ROCK CORE, 0-CALIBRATED PENETROMETER 

C(iaif\lCr ^ 



1501 E. MAIN STRtt bKII-h I I t-l, INU. /J 6f i O (_ WiiiiT 
WATER LEVEL DATA 

1«0 FT. W.D. 
FT. HR. A.D. 

FT. HR. A.D. 

FT HR. A.D. 

STARTED 7/23/83 LOCATION McKesson Chemical Company 
COMPLETED 
DRILLER. Wandersee 

HELPER , 

ObseJrvation Wells © Dolton Plant 
Dolt oh, SI inois 

Banes CLIENT HcKesson~S£emicaiTCo« 
FILE NO. 6378 Dolton, IL 

a 
kJ 
O 

< 

M 

GROUND ELEVATION; 592.09 

SOIL DESCRIPTION 

6"CRUSHED STONF 

a. 
UJ 
o 

SAMPLE DATA 

> »> 
>-
g 
. vt t m 
z -t 
3 

UNCONFINED COMPRESSAVE STRENGTH -

\ .0 2.0 3,0 4.0 9.0 6.C 
PLASTIC LIMIT % WATER CONTENT % UOUlO LIMIT •/ 

STANDARD PENETRATION TEST - "N* VALUES 

10 20 SO 40 SO ec 
0.5 

VERY SOFT GRAY SANDY CLAY,SOME SILT 
(chemical odor) 

9.0 

Very stiff gray clay 

^8.3 

Boring ended at l8,5' 

2,^ 

-iO-

- 7! 

-IOJO-

H2.& 

/ 

\ 

L A 

-15JO-

^7.5-

-20.0-

-e2.&" 

ZS^ 
NOTES* 

LEGEND: 
0 -SPLIT SPOON, Q| -SMELBT TUBE . [Jj -PISTON , 

W.O.-WHILE DRILLINO , .A.O. * AFTER DRILLING 
0-AUGER . V/Ji . ROCK CORE. ^-CALIBRATED PENETROM 

THE "N" VALUES IN THE STANDARD PENETRATION TEST ARE BLOWS PER FOOT RCOUIREO TO DRIVE A 2" O.D. SPLIT SPOON SAMPLER OSIN 
A 140 POUND WEIGHT FALLING FREE FOR A DISTANCE OF 30". 



1501 E. MAIN STREET, bKITh 11 M, ifMU. t Pic.- 'X wuifi'hWi:.5'r 
WATER LEVEL DATA 

A*£L-FT. W.D. 
FT. HR, A. D. 

FT.. HR. A.D. 
FT. HR. A.D. 

7/26/83 STARTED. 
COMPLETED 
DRILLER Wandersee 

HELPER 

LOCATION McKesson Chemical Company 
Observation Wells @ Dolton Plant 
Dolton, Illinois 

Banes 
FILE NO. 6378 

CLIENT McKesTOn ^emic^ Co7 
Dolton, iL 

a 
a 

< 
oc 
«0 

TJ7S 

5.0 
6.0 

8.0 

GROUND ELEVATION: 592.50 

SOIL DESCRIPTION 

[T 

Slag and Rujable fill 

I 
»-
Q. 
bJ 
O 

^2.5r 

SAMPLE DATA 

btiii gray sxity clay, trace of 
rubble and vood 

stiff gray clay 

Boring ended at 18.O' 

SO-

- 7.& 

•10.OJ 

H2.5- -

^5£h 

47.5-

h20.O-

-2^5-

250 

/ 

/ 

>-
tr b. o 
. CO 
t CD 
z -J 
3 

UNCONFINEO COMPRES^E STRENGTH - T. S. F. 

1 .0 2.0 
'J3 

3.0 4.0 9.0 

PLASTIC LIMIT % WATER CONTENT % 

STANDARD PENETRATION TEST - VALUES 

10 

A 

20 10 40 90 

0 
NOTES* 

LEGEND: 
0-SPLIT SPOpN, 2-SHELBY TUBE , [ -PISTON , 

W.D.- WHILE DRILLING , -A.D. - AFTER DRILLING 

THE "N" VALUES IN THE STANDARD PENETRATION TEST ARE BLOWS PER FOOT REQUIRED TO DRIVE A 2" aD. SPLIT SPOON SAMPLER USINC 
A 140 POUND WEIGHT FALLING FREE FOR A DISTANCE OF 30". 

0-AUGER. BOCK CORE, 0-CALIBRATED PENETROMETER 

7-



WATER LEVEL DATA QTARTFO 10/5/83 LOCATION MCK/SSON CHruiCAt COMPANY 
FT w, n coupi ETEo SAME OBSERVATION WELLS, DOLTON PLANT 
FT HR. A. a ORIIIER WANDERSEE DOLTON, ILLINOIS 
FT. HR. A. D. HELPER BANFS EllENT MCKESSON CHEMICAL COMPANY 

FT. HR. A. D. FILE NO. 6378 DOLTON, IL 

Q. 
UJ 
a 

5 cc 
CO 

GROUND ELEVATION: 

SOIL DESCRIPTION 0. 
bJ 
O 

SAMPLE DATA 

. CO 
t 00 

UNCONFINED COMFRCSSIVC STREN6TH 

1.0 2.0 
r 

iTo 4.0 B.O 
PLASTIC LIMIT% WATER CORTENT* LIQUID LIMlt 

+ i.--

STANDARD PENETRATION TEST ^ W' VALUES 

10 20 30 40 SO 

4-0 

-3-0 

MEDIUM TO COARSE SLAG AND DARK BRovjttL 
MEDIUM TO COARSE SAND. MOIST 
BLACK AND BROWN SANDY CLAY AND 
RUBBLE FILL 

2.5^ 

MEDIUM DENSE BROWN SILTY FINE TO 
MEDIUM SAND, GRADES TO CLAYEY 
FINE TO COARSE SAND,WITH FINE TO 
COARSE GRAVEL, MOIST 

5.0 

S.5 
STIFF TO HARD GRAY SILTY CLAY 

10.E 

2-.5. 

15.0 
/ 

17.5 

50.0 

NOTES: 

^ e Q-

A e' 

M LEGEND: , 
^'SPLIT SPOON §-SHELBY TUBE Q]-PISTON [^-AUBER ^ - ROCK CORE © -CALIBRATED PENETRO 

W.D. .WHILE DRILXINB, A.D.> AFTER DRILLINS 

THE "H" VALUES IN THE STANDARD PENETRATION TEST ARE BLOWS PER FOOT REOUIREO TO DRIVE A 2" O.D. SPLIT SPOON SAMPLER 
USINQ A 140 POUND WEISHT PALLINB FREE FOR A DISTANCE OF SO'. 

(Jo/Ll 



i;i^y I u. I • \t_k. t} *11 • I ..•—•J ij ̂  

I 
X 

£ ' 
Ui a 

FILE NO. "537S-

£ 

SOIL DESCRIPTION 

(CONTINUED PROM 22*5 ) 

(L 
UJ 
a 

22M2 

SAMPLE DATA 

> u. 
g> 
t m 

PLASTIC LIMIT % WATER CONTENT % LIQUID LIMIT 

+ 

UNCONPINEO COMPRES^E STRENGTH - T. G. F. 

1.0 2.0 .0 4.0 S.O 6.C 

STANDARD PENETRATION TEST - *N" VALUES 

10 20 
TS-
30 40 60 6C 

1 
I 
I 
I 

VERY STIFF TO HARD GRAY SILTY 
CLAY, TRACES OF GRAVEL BELOW 
28.5' 

I 
I 
f 

i 
i 
I 
I 
I 

f 

DOLOMITIC LIMESTONE 

it (CONTINUED) 

/ 
5.0 

27.5 

30.G 

52.5 

:5-o 

37.5 

^5.e 

^7.5 

30.q 

8 

10 

11 

12 

© 
\ 

® A 1^ 

I 
floYttrUr &t>(coNr) 

e 
/ 

e 77/11 



I).-; t r^o IL. K 

X 
H 
CL 

FILE NO, TW 

i 
to 

SOIL DESCRIPTION 

(CONTINUED FROM 52»5*) 5275 

Q. 
llJ 
o 

SAMPLE DATA 

>- u. 
g> 
t tn 

PLASTIC LIMIT % WATER CONTENT % LIQUID LIMIT ' 

+ 

UNCONFINED COMPRES 

1.0 2.0 

^E STRENGTH - T. S. F. 

ITO A.O 5.0. _„6. 

STANDARD PENETRATION TEST - "N" VALUES 

10 20 30 40 

OoLOMiTic LIMESTONE 

?S.5 

BORING ENDED AT 58.5* 

¥ 

;5.o 

So.o, 

(lof^irUfr 



WATER LEVEL DATA ctTARTFD 10/6/83 LOCATION MCKES.RON CHFMICAI COMPANY 
FT w n coMPi ETED SAME OBSERVATION WELLS, DOLTON PLANT 
FT HR. A D DRIllER WANDERSEE DOLTON, ILLINOIS 
FT. HR A. D. HELPER BANES CLIENT MCKESSON CHEMICAL COMPANY 

J FT. HR. A.D. FILE NO. 6378 DOLTON. IL 

z 
»-a 
ui 
a 

< 
a 
in 

GROUND ELEVATION: 59^.7 

SOIL DESCRIPTION 
X 
H 
a 
u 
o 

SAMPLE DATA 

tS 
Z -I 

UNCOHFINCD COMPRESSIVE STRENGTH" - T.S.F. 

1.0 2.0 3.0 4.0 5.0 B. 
PLASTIC LIMIT% WATER C6NTENr% LTOUIO LIMIT ^ 

+ 
STANDARD PENETRATION TEST - *N' VALUES 

10 20 
'IK 

30 40 50 Si 

p.5 

i.5 

W 

b 

RpflWW CLSYFY SAWP AMtl RIIRBLF 

l^^feDIUM DENSE GRAY FINE TO COARSE OF 
STONE,TRACES OF FINE TO MEDIUM 

-CAND, MOIST • 

USHE 

B.o 

?.5 

J— 

MEDIUM DENSE BROWN CLAYEY FINE 
TO COARSE SANDJTRACES OF FINE 
GRAVETL, WET 

/ 
^.0 -

STIFF GRAY SILTY CLAY, MOIST 
y 

7.5-
/ 

BORING ENDED AT 7»5* 

10.G 

15.P 

17. 

20 .0 

£ A 

N 

NOTES: 

LEGEND: 
'SPLIT SPOON g-SHELBYTOBE [Q-PISTON Q-AUSER ^ - ROCK CORE 

W.D.. WHILE DRILXINB, A.O.. AFTER DRILLING 
e -CALIBRATED PENETROMETER 

THE "N" VALUES IN THE STANDARD PENETRATION TEST ARE BLOWS PER FOOT >L£R 
USING A 140 FOUND WEIGHT FALLING FREE FOR A DISTANCE OF SO". 



WAJER LEVEL DATA 

-FT. W.D. 

-FT. HR. A. a 

-FT. HR A.D. 

• FT. HR. A.D. 

STARTED 10/6/83 
SAME COMPLETED 

DRILLER_ 

HELPER 

FILE NO. 6378 

WANDERSEE 

.BANES 

LOCATION MCKESSON CHrutCAi CnuPANr 

OBSERVATJON V/ELLS. DOLTON PLANT 
DOLTON^ iLt-iNois 

CLIENT MCKESSON CHEMICAL COMPANY 
DOLTON, IL 

0. 
UJ 
o 

< 
s 
I-
v> 

GROUND ELEVATION: 392.^ 

SOIL DESCRIPTION 0. 
lU 
a 

SAMPLE DATA 

5" 

o> 
. <0 
b ID 
Z -I 
3 

UNCONFINEO COMPRESSIVE 6TREN6TH 

1.0 2.0 3.0 4.0 S.0 
PLASTIC LIMIT% WATER CORtEMT% LIQUID UMIT • 

+ 
STANDARD PENETRATION TEST - "N* VALUES 

10 20 30 40 SO 

-5.5 

3.0 

Z.-5 

-^6ivN CLXV U &RAVeLi TrCI" 
RUBBLE FILL 

LOOSE COARSE BLAG 

7 
STIFF BROWN,STREAKED WITH GRAT, 

SILTY CLAY (CHEMICAL ODOR) 

5.0 -

/ 

7.?-

BORING ENDED AT 7.5' 

10.G 

'[5.C1 

i7.5 

20-0 

E2.: 

25^ 

A 

$ 

NOTES: 

LEGEND: 

0-SPLIT SPOON ^-SHELBY TUSE Q] - PISTON Q-AUSCR ^ - ROCK CORE ^ - CALIBRATED PENCTRof 

WHILE DRILXINB, A.D.« AFTER DRILLINB 

THE "H" VALUES IN THE BTANOARO PENETRATION TEST ARE BLOWS PER FOOT REQUIRED TO DRIVE A E" O.D. SPLIT SPOON SAMPLER 
""NU A 140 POUND WEIBHT FALUINQ FREE FOR A DISTANCE OF SO". 



% 

WATER LEVEL DATA 

.FX W.D. 

.FT.__ HR. A. a 

.FT. -HR. A. D. 

-FT. HR. A. D. 

STARTED . 10/6/8"? 
COMPLETED 

DRILLER 

HELPER 

FILE N0._ 

SAME 
WAWDERSEE 
BAMTR 

6?78 

LOCATION MCKESSON CHrmcAL CQMP&NY 
OBSERVATION WFLLS^ DOLTON PUNT 
DOLTON^ ILLINOIS 

CLIENT MCKESSON CHEMICAL COMPANY ' 
DOLTON, IL 

X 
t-a 
ki 
O 

? < e 
K-
V) 

GROUND ELEVATION! 

SOIL DESCRIPTION d. 
ui 
o 

SAMPLE DATA 

. m 
t: (D 

UNCONFINEO COMPRESSIVE STREN6TH - T. S. 

1.0 2.0 3.0 4.0 8.0 
PLASTIC LIMIT% WATER C6NTCNT% LlOUlO UNIT 

STANDARD PENETRATION TEST - 'M' VALUEi 

10 20 3 b 40 SO 

1» 

BROWN, CLAYEY,SANDY TOPSOIL, 
TRACES OF ROOTS 

2.5 
/ 

3.5 

3.5 

STIFF GRAY,STREAKED WITH BROWN, 
SILTY CLAY, 2" SEAM OF FINE TO 
MEDIUM SAND AT ̂ .0* 

/ 
^.0 -

BORING ENDED AT 5.5' 

7.5-

10.G 

2.5 

J5-0 

17.5 

»o.o 

i2.5 

G© 

(i ROCK CORE 0-

NOTES: 

LEGEND: 
j2-"^IT SPOON g-SNELBY TUSE QJ-PISTON Q-AUSER ^ 

*>0. .WHILE DRILtlNB, A.D.* AFTER DRILLINB 

THE 'N* VALUES IN THE STANDARD PENETRATION TEST ARE BLOWS PER FOOT REQUIRED TO DRIVE A 2' O.D. SPLIT SPOON SAMPLER 
U*INB A 140 POUND WEIOHT PALLINQ FREE FOR A DISTANCE OF SO'. 

It 



Wl%l» I I I 1 l| 11^ V* dug <ryo- I 

I 
I 

1 
I 

I 
I 

I 
t 

i 

I 
I 

I 

I 
I 

I 
1 

I 

i 

i 
1 

I 

I 
I 

WATER LEVEL DATA 

'2«? FT. W.D. 
FT. HR. A. a 

FT. HR. A. D. 

FT. -HR. A.D. 

X 

< 
e 
c/> 

STARTED 10/6/83 
COMPLETED 
DRILLER WANDCRSETE 
HELPER BANES 

LOCATION MCKESSON CHruicai CnupaMv 
OBSERVATION V/ELLS^ DOLTON PLIHT 
DOLTONT 'NOIS 

FILE NO. 6378 
CLIENT MCKESSON CHEMICAL COMPANY 

DOLTON. t L 

GROUND ELEVATION: 

SOIL DESCRIPTION a 
UJ 
o 

SAMPLE DATA 

o > 
I- w 
C CD 

UNCONFINEO COMPRESSIVE STRENGTH 

1.0 2.0 

. I 

3.0 4.0 S.O 
PLASTIC LIMIT % WATER CONTENT% LIQUID UMIT 

STANDAlRb PENETRATION TEST - *N' VALUEi 

10 20 30 40 BO 

tp.o 

16.5 

15-0 

COARRF .SI AR-

BROWN CLAYEY FINE TO MEDIUM SAND, 
TRACES OF SILT AND FINE GRAVEL, 
MOIST im 

LOOSE GRAY FINE TO COARSE SLAG, 
WET 

5.0 

/ 
A 

LOOSE DARK GRAY TO BLACK SILTY 
FINE TO MEDIUM SAND,S0ME FINE TO 
COARSE SLAG (CHEMICAL ODOR),WET 

10.G 

•2-.5 

• 15.0 

STIFF TO VERY STIFF GRAY SILTY 
CLAY,TRACES OF GRAVEL 

(CONTINUED) 

17.; 

50.0 

25MS1 
NOTES; 

LEGEND: 

0-SPLIT SPOON ^-SHELBY TUBE Q]-PIST0N Q-AUSER 

W.O.. WHILE ORILxiNB, A.D.* AFTER DRILLING 

THE *H' VALUES IN THE STANDARD PENETRATION TEST ARE BLOWS PER FOOT I 
USING A 140 POUND WEIGHT FALLING FREE FDR A DISTANCE OF 30". 

(T. 

/ 

4^ .fe 

m- ROCK CORE 0-
^LER 

12-



a Isii/WI ^ I • » wi%«» I • • • "*" I !:> ij ! •-/1 vc, > fioNii 

TT 

I 
X )-
OL 
Ul 
Q 

FILE NO. 

SOIL DESCRIPTION 

(CONTINUED rROM 22.»3 ) 

a. 
bJ 
o 

SAMPLE DATA 

If) 

> IL. 

t m 
z ~J 
3 

PLASTIC LIMIT % WATER CONTENT % LIQUID LIMIT 

+ 

UNCONFINED COMPRESSIVE STRENGTH - T. S. F. 

1.0 2.0 .0 4.0 9.0 6.: 

STANDARD PENETRATION TEST - "N" VALUES 

10 20 30 40 SO 6( 

I 
I 
I 
I 

STIFF TO VERT STIFF GRAY SILTY 
CLAYJTRACES OF GRAVEL 

•29.5 

BORING ENDED AT 29-5* 

I 
I 
I 

I 
1 
a 
a 
I 
I 

I 

5-0 

27.!^ 

50.G 

52.5 

>5.0-

57.5 

42-^ 

45.e 

47.5 

%.G 

52.5 

8 (NO R SCOVERr) 



I I kv* >** t • « W • • • ̂  mm 

WATER LEVEL DATA 

"2.5 FT. W. D. 
FT. HR. A. a 
FT. HR. A. D. 

—^FT. HR. A.D. 

STARTED *>0/7/8^ 
COMPLETED _SAME___ 
DRILLER WANDERSEE 
HELPER BANES 

FILE NO. 637^ 

/ > U I — 

LOCATION MCKESSON CHrMic/H CnMPtNY 
OBSERVATION V/FLLS/ DOLTOW PLAWT 
DOLTONT It-LINOIS 

CLIENT MCKESSON CHEMICAL COMPANY 
DOLTON, IL ± 

a 
Ui 
a 

< 
c 
h-
M 

GROUND ELEVATION; ^2.37 

SOIL DESCRIPTION I-
0. 
u 
o 

SAMPLE DATA 

s: K: o 
CO 

UNCONFINEO COMPRESSIVE STREN6TH 

1.0 2.0 3.0 4.0 3.0-
PLASTIC LIM1T% WATER C0MTENT% LIQUID UMIT 

U.^— 

STANOARO PENETRATION TEST - "N" 
-£i 

10 20. 30 40 SO 

AOGERED TO I4.0» -
NO SAMPLING 

J4.0 

•5.0 

7.?-

lo.e 

STIFF GRAY SILTY CLAY, MOIST 
»5.0 

17..? 

"19.0 

BORING ENDED AT 19.0' 

NoTEt BORING P12-A WAS OFFSET 
1.0» + S\7 OF BORING ihZ 

50.0 

52.: 

]25J2 
NOTES: 

LEGEND: 
0.SPLIT SPOON g-SHELar TUBE Qj-PISTON 0-AOOER ^ 

«.D. .WHILE ORIL-LINB, A.O.* AFTER DRILLINB 

THE "N' VALUES IN THE ajTANDARO PENETRATION TESTT ARE BLOWS PER FOOT REOWIREO TO DRIVE A t' 0.0. SPLIT SPOON SAMPLER 
USINO A 140 POUND WCIBHT FALLINB FREE FOR A DISTANCE OF 30'. 

ROCK CORE ©- CALIBRATED PENETRi 



I 
m 

WATER LEVEL DATA STARTFn 10/7/83 LOCATION MCKES.SON CHruiCii COMPAMV 
FT w n COMPLETED SAME OBSERVATION WELLS, DOLTON PLKMT . 
FT HR A n DRILLER WANOERSEE DOLTON. ILLINOIS 
FT. HR. A.D. HELPER BANES CLIENT MCKESSON CHEMICAL COMPANY 
FT. HR. A. D. FILE NO. 6378 DOLTON. IL 

I 
I 
I 
f 

I 

tx. 
UJ 
o 

tc 
t-
tn 

GROUND ELEVATION; 393.^7 

SOIL DESCRIPTION 

BROWN FINE SAND,FINE TO COARSE 
SLAG AND FINE TO COARSE STONE 

z 
I-o. 
Ui 
a 

SAMPLE DATA I COMPHES^^ STRENSTH - T, S.» 

IE 
UJ > I-' 
m 
2 
3 1- 12 Z — m 

z -1 
3 

1.0 2.0 3.0 4.0 5.0 I 
PLASTIC LIMIT* WATER CONTENT* LIQUID UNIT 

STANDARD PENETRATION TEST - "N" VALUE! 

10 20 SO 40 60 

-1.0 

>.5 

75.5 

BROWN SILTY CLAY,TRACES OF FINE 
GRAVEL AND ROOTS - GRADES TO 
FINE TO COARSE CRUSHED STONE, 
UOIST 

/ 

BROWN FI.NE TO COARSE siCfV SAND, 
. ,TRACE FINE GRAVEL, MOIST ^.0 -J 

1 
I 

-7.5 

BROWN CLAYEY FINE TO COARSE SAND 
TO GRAY SILTY FINE TO COARSE 
SAND,WET,NOTICEABLE ODOR 

LOOSE GRAY FINE TO MEDIUM SAND, 
TRACE SILT, WET,NOTICEABLE ODOR 

7.5-

10.G 

P 
J5-0 

I16.0 
VERY STIFF GRAY CLAY 45.q 

BORING ENDED AT 16.O' 
17.5 

I 

m 
I 

50.0 

E2, 

K 

NOTES: 

0- AUSCR E- ROCK CORE 0-. 
LEGEND: 
0>SPLIT SPOON g-8HELBYT0SI {]]-PISTON 

«-0.. WHILE DRILXINQ. A.D.> AFTER DRILLINR 

THE 'H" VALUES IN THE STANDARD PENETRATION TEST ARE BLOWS PER FOOT REQUIRED TO DRIVE A 2" O.D. SPLIT SPOON SAMPLER 
USINB A 140 POUND WEIBHT FALLINB FREE FOR A DISTANCE OF SO'. 

! J 



1501 E. MAIN STREET. GRIFFITH, IND. 
Duninva mu. /-r 

WATER LEVEL_PATA 

.FT. W.O. 

.FT. HR. A. a 

-FT. A.D. 

.FT. -HR. A.D. 

STARTED 10/7/8? 
COMPLETED SAME 
DRILLER, WANDERSEE 

HELPER BANES 
FILE NO. 6378 

LOCATION McKFSsnw CunjiRAt Coupawv 

OBSERVATJON WELLS. DOLTON PUMT 
DOLTON, ILLINOIS 

r.i iFNT MCKESSON CHEMICAL COMPANY 
DOLTON. IL , . 

Q. 
Ui 
a 

< 
IT 
vt 

GROUND ELEVATIONS 392. t-a 

SOIL DESCRIPTION 

ASPHALT 

a. 
UI 
o 

SAMPLE DATA 

^ 0 
Z -I 

UNCONFINEO COMPRESSIVE STRENGTH -

1.0 E.O 

.P. 

SO 4.0 s.o 
PLAStiC LIHIT% WATER CONTENT% LIQUID LIMIT « 

ION TEST - "N" VALUES 

10 20 SO 40 BO 6' 

7^ 
1.0 

i3.0 

3-0 

-8.0 
3.5 

r-11.0. 

CRUSHED SLAG AND CINDERS 

MEDIUM DENSE BLACK CLAYEY FINE SAN 
TRACES OP FINE TO COARSE GRAVEL A 
CINDERS, DAMP 

2.5-

SOFT DARK BROWN SANDY CLAY.TRACES 
OF GRAVEL, WET 

SOFT GRAY ORGANIC CLAYEY SILT, 
MOIST 

^.0 

JIOOSE GRAY SILTYFIHETO COARSE,SAN 
JdeJ^TjTisicjrs^oF 

STIFF GRAY SILTY CLAY, MOIST 
10.C 

BORING ENDED AT 11.0* 
^-5 

'[5.Q 

17^5 

>0.0 

B2. 

P-'9-d 

/ 

NOTES: 

LEGEND: 

0-SPLIT SPOON g-SHELBY TUBE [Jj-PISTON Q-AUGER 

W-O.-WHILE DRILXING, A.D." AFTER DRILLING 

THE "M* VALUES IN THE STANDARD PENETRATION TEST ARC BLOWS PER FOOT RCOUIRCD TO DRIVE A 2" O.O. SPLIT SPOON SAMPLER 
USING A 140 POUND WEIGHT FALLING FREE FOR A DISTANCE OF SO*. ^ ff^Cr / 

ROCK CORE 0- CALIBRATCD PENETROMETER 



1501,E, MAIN STREET, GRIFFITH. IND. NLr l\' 
WATER LEVEL DATA 

.fi.fi FT. W.D. 
R n PT 1/A UP A.DL 

FT.—A.D. 
FT, ^HR. A.D, 

STARTED 10/12/S3 
COMPLETED Sane 
DRILLER K'anrlprspp 
HELPER Ranpc 
FILE NO. fi:^7P. 

LOCATION McKesson Chemical Co. 
Observation He!1s, Pol ton Plant 
Do Hon, IL 

r.MFWT McKesson Chemical Company 
Dolton, IL 

>-
a 
lU o 

< 
oe 

GROUND ELEVATION-

SOIL DESCRIPTION 
z 
H 
a 
lU 
o 

SAMPLE DATA 

h- m 
!= ffl 
z 
3 

UNCONFINEO COMPRESSIve STRENQTH - T. S. F. 

1.0 E.O 3.0 4.0 S.0 <.0 
PLASTIC LIMIT% WATER CONTENt% UOUIO LIMIT % 

+ 
STANDARD PENETRATION TEST - *!(" VALUES 

10 SO SO 40 50_ 60 

4.5 

3.0 
i.o 

Js.o 

a.s 

Crushed slag and rubble (fill) 

MeUiuu Ufcifise bldck slUy flue 
organic sand 

Light brown and yellow silty sand 

IISE 
bOTt qray clay,some organic,lenses 
of medium sand 

Boring ended at 7.5' 
7.5 

•10. f 

•12.S 

-15.0 

J7.5. 

20.0 

22.S 

/ 

/ 

\ 

© 

\ 

NOTES: 

LEGEND: 

0-SPLIT SPOON @-8HCL6YTU8E (J)-PISTON 

W-D.. WHILE DRIL-LIND. A.0.« AFTER DRILLIN6 

•'•'C "N" VALUES IN THE STANDARD PENETRATION TEST ARE BLOWS PER FOOT REQUIRED TO DRIVE A 
USINQ A 140 POUND WEIBHT FALLINO FREE FOR A DISTANCE OF 30". 

0- AU6ER - ROCK CORE 0-
I «* 0.0. spLn 

oayzjrMo ty 
SPLIT SPOON SAMPLER 

/ 



SALISBURY ENGINEERING 
1501E. MAIN STREET. GRIFFITH, IND. / 

BORING NU. /O 

WATER LEVEL DATA 

S.fi FT. W-0. 
^FT._^. HR. A. a 

Ff. HR A. p. 

-FT. —HR. A.D. 

STARTED 10/12/83 
COMPLETED SaPIB 
DRILLER V.'anHpr«;pp 
HELPER Ranpc 
FILE NO. fi:^7P. 

LOCATION McKesson Chemical Co. 
Observation Wells, DoTton Plant 
Dpi ton, IL 

ri lENT McKesson ChginicaV Company 
Pol ton , IL 

X 
& 
u 
o 

< e >-
V) 

GROUND ELEVATION; 

SOIL DESCRIPTION 
X 
H 
a 
u 
o 

SAMPLE DATA 

°n 
\Z CO 

UNCOHFINEO COKPHESSlve STRENOTH r T. 87 

1.0 t.O s.o 4.0 8.0 
PLASTIC UMIT% WATER CONTENt% LliBUlO Limt ^ 

STANDARD PENETRATION TEST r 'N* VALUES 
TCST 

10 20 SO 40 60 

Crushed stone and rubble 
-1.0 Medium dense gray coarse sano 

Medium" dense black piltv sand 
layey sill Medium dense brown clayey silt, 

2.5 

-4.0 

7.0 

some 
grave 

ine to medium sand and 

Loose gray and brown clayey 
silt,trace organic 

~~~Meiliiim dense .brown rparse sandf 
Stiff brown and gray sllty cT< 

5.0 

lay 

Boring ended at 7,0' 7.5 

10. f 

•1 Z.B

.I 5.0 

.17.! 

ZO.O 

22.5. 

e 

\ 
\ 
e 

\ 
\ 

NOTES: 

LEGEND: 

|2j-SPLIT SPOON 0-SHELBY TUBE [J]-PISTON 
W.D.* WHILE DRILLINB. A.O.* AFTER DRILLINS 

0- AUBER i- ROCK CORE 0- ION 

"'""RKTION TEST ARE BLOin PER FOOT REQUIRED TO DRIVE A E^* O.O. SPLIT SPOON SAUP 

00^lN6-iL 



1501, E. MAIN STREET, GRIFFITH, IND. 
sww* 

WATER LEVEL DATA pTARTFn 10/12/33 I ocATioN McKesson Chemical Co. 
FT w n rnupi FTFn Same Observatign Wells, Dolton Plant 

.FT HR. A. a HRil 1 FR WanrlprcBP Dplton, IL 
^ PJ UB A n HELPER Ranp": niFNT McKesson Chemical Company 

IPI FT. HR. A. D. FILE NO. 6373 Dolton, IL 

I 
h-
0. 
Ul 
o 

5 
cr 

GROUND ELEVAtiON--

SOIL DESCRIPTION 
X 
H 
0. 
bJ 
Q 

SAMPLE DATA 

5 « 

°co 
t ffi 
Z -J 
3 

UNCOMFINEO COMPRESSIVE STREMSTM - T. 6. F. 

n.o 2.0 3.0 4.0 B.O 
PLASTIC LIMIT % WATER CONTtNT% LIQUID LIMIT % 

+ & — " + 
STANDARD PENETRATION TEST - *N* VALUES 

10 20 30 40 SO 60 

Asonait 
Crushed slag and concrete 

7.0 

5.0 
Black sand and cinders 2.5 

I 
1 
1! 

I 
I 

Loose brown and gray sandy 
silt with sand seams from 
4.9' to 5.0' and 9.4' to 9-5' 

5.0 
I 

• 1 » 

A 

A 

/ 

3, 

?.5 

I 

I 

Loose gray fine to coarse sand, 
little ailty clay and fine gravel 

•10. f 

itiff gray silty clay,traces of 
fine gravel 

•12S 

-15.0 
-16.0 

Borino ended at 16.0' 
.17.5 

20.0 

22.5 

71UJ 

\ 
© 

\ e 
I 

6 

\Ly 

^^OTES: 

8^ LEGEND 

I 
LEGEND: 

(3 - SPLIT SPOON §-SHELBY TUBE [JJ-PISTON Q-AUSER M - CORE ^-CALIBRATED PENETROMETER 

W.O. •WHILE DRIL'LINQ, A.O.* AFTER DRILLINQ 

THE 'N' VALUES IN THE STANDARD PENETRATION TEST ARE BLOWS PER FOOT REQUIRED TO DRIVE A 2'O.D. SPLIT SPOON SAMPLER 
USINO A 140 POUND WEISHT FALLIN9 FREE FOR A DISTANCE OF 30*. ^ 

^ 



la 

f 

APPENDIX II-B-4 

1988 INVESTIGATION 



ATEG Associates, Inc 
S19 ri» m 

^TEI 

itttii st>«rt. srtffitB. M • i-s-rs-stjs 
It. uiu • SJS-j»-es7» 

ATER LEVEL DATA 

.FT. w.a 

.FT. 

.FX 

.Ft 

.HR. A.a 

.HR. A.a 

.HR.A.O. 

STARTED. 10/5/88 
COMPLETED, 

DRILLER — 

HELPER — 
FILE N0._ 

10/5/88 

Sheffield 
Morgan 
8-1217 

LOG OF SOIL BORING NO. SK-1 
Sheet 1 of 1 

LOCATION SafAry-KlAon rorporat-inn 
Pol ton Facility 

PoUon. Illinois 
CLIENT , Safety-Klaan rrtrporat 1 on 

Elgin. Illinois 

a. 
ui 
a 

GROUND ELEVATION: 

SOIL DESCRIPTION AND STRATA DEPTH 

SAMPLE DATA 

a 
3 £ = -o 

UNCOMriNCP CSMPRCSSnfE STKCNCTH - T.S.f 

1.0 ZJD 
'S 

JLSL -LO. S 
, XUrZK eOHTZPT^ UWIS UMTT * 

^ 10 20 » *0 iO I 
STAWSAeS PtWCTOATI^W TEST - 'W VAtUIi 

to EO^ "w" SO 

1.0 
, Black SILT FILL.with sand and 

Slack^Tlty TOPSOIL.with organ ics 
n' and rnnt rhnnnPils 

-2.5-

5X)' 

7.5 

Stiff, ye 1 lowish-brown and gray, 
mottled, CLAY, massive, trace 
fine gravel and root channels 

Black oily layer noted in 
Sample #3 

/ 

lu 

9.5' 
KTrmu!]!; 

S2.5-

-J50. 

H7.5. 

-20a 

•ZLS. 

Black and dark g/^y SIlLV 
I r 

I 
m 

CLAY, laminatg 
Boring ended at 10.0' 

120.0 

19.0 

15.0 

1.0 \ 

NOTES; 
1. Field Geologist - Andy Reeves 

LEGEND 
0 SPLIT-SPOON Q AU6EP 

[J] PISTON ^ POCIt CONE 

W.p.i^WHILE DWILLIN6 AJ.tAPTCP DUILLINS 

SHELBY TUBE 

CALIBPAtED 
PtNtTPOMETEH 

THE N VALUES IN THE STANCAPO PENETRATION TEST ARE BLOWS PER POC 
REQUIRED TO DRIVE A Z* aD. SPLIT-SPOON SAMPLER USINS A 140 LA WEIS' 
PALLINS PRCE POR A DISTANCE OP SOT. 



ATEG Associates, inc. 

WATEI 

Qisti (. itfMi. triffiai. M • ja-l?s-»e5: 
s >]B Pi —• «r UM tMa. mar*. U ««•*( 

LOG OF SOIL BORING NO. SK-2 
Sheet 1 of 1 

ATER LEVEL PATA 

.?T. w.a 

.FT. 

.FX 

.FX 

.HR. A.D. 

.HR.A.a 

.HR. A.D. 

STARTED. 10/^/88 LOCATION Saf«tY-K1o*>n rnrpnration 

COMPLETED in/S/88 
DRILLER Sheffield 

HELPER — 
FILE 8-1217 

Pol ton Faeilitv 

PoUnOi llMnols 
CLIENT j^afety-Kleon Cnrporat ir>n 

Elgin, Illinois 

GROUND ELEVATION: 

& 
w 
s 

SOIL DESCRIPTION AND STRATA DEPTH 

SAMPLE DATA 

X a 

UMCeMFINCD C9MFRCSS 

1.0 2-D 

OTKENSTH - T.s.r. 

JUL -L2- JL£ 
^ASn^lMff * WATEKWITCKT% UW % 

10 20 » *0 50 PC 
STAWOAKD FgllETlATipn TI5T - »W VALUES 

io «o "TO *C 50 « 

5^-

Med i urn St i f f, b 1 ack s i 1 ty TORSO IL, 
, with organics,trace granules, 

•AiS—V strong solvent odor 
,Loose yellowish-brown fine 
' SAND,with root channels/ 

Stiff yellowish-brown and 
gray, mottled, CLAY,massive, 
some green and red mottles 

I 

iJll 
7.5 

L 
I 

I 
Very stiff,dark gray silty 
CLAY, laminated with traces 
of fine gravel 

JOLO 

/= 

Boring ended at 10.0' 

-?7i-

-200. 

-223-

2LS2. 

\k0'.0 

100.0 

lA.O 

3.0 

NOTES: 
1. Field Geologist - Andy Reeves 

LEGEND 

0 SP'.IT-SPOON 

UJ '•'STON 
W.OT • WHILE D AILLIW8 

g AUCER 

^ RCCK COPE 

A.O. • AFTER DRILLIH« 

I SHELBY TOBE 

0CALIBRATES 
PENETROMtTE 

THE "N'VALUES IN THE STANCARD PENETRATION TEST ARE BLOWS PER FSCT 
REOUIREO TO DRIVE A Z'aO. SPLIT*SPOON SAMPLER USINS A I40LB.WEISHT 
FALLIN6 FREE FOR A DISTANCE OF SO?. 



ATE0 Associates. Inc. 1 Oft OF ^ni 1 RnRiNft MO SK-3 
L. n.:. stMA. Artfna. ii *ui»• • js-rs-srs: 

S<W ClMMUM LM Una. tJimmt. IL Sheet 1_ of 1 

ifATER LEVEL DATA STABTFB lp/6/88 inrATlON Rafoty-Kloen rorporation 

8 .5 FT W lY riMiw CTFn 10/6/88 Do!ton Feci 1i tv 

PT MD A n pDii 1 FB Green Dolton. Illinois 

?T UD A n ..tr. Pavelka ri iFNT Safaty-Klppn rnrporation 

PI _ HR A.D. FJI F NO. 8-3217 Elgin, 111inois 

c. 
Ul 
a 

GROUND ELEVATION: 

SOIL DESCaiPTION AND STRATA DEPTH 

""^y"DaF^^g7ay"'graveT7sirv3"'an3~TnT 

SAMPLE DATA 

II 

uMCONrtiieo cou^KESs^e STKENETM - r.s.r 

1.0 TX a.o *0 g.fl « 
**Tgr COWTEI»T% ~LI8-J18 UMIT* 

f- s " ' 10 20 40 90 
5T4II9AI!D PCWETEATIOH TEST - VALUES 

10 20 4C 90 

2.5-

5£ 

7.5 

JOO 

•iZS 

-!5£>-

-^7.5-

•2Qi> 

-225-

2^ 

, Loose,gray to 
clay FILL 

black, silt and 
/ 

Very stiff to stiff, yellow-
brown CLAY, mottled, with 
traces of Fe/Mn nodules. 

becomes gray with depth 

/h 
7F 

Boring ended at 10.0' 

350.0 

160.0 

5.5 

3.0 

NQTgS: 
1. Field Geologist - Andy Reeves 

LfGENp 
0 SOLIT-SPOON 

[[] PISTON 

W.Q.i WHILE DWILLINC 

0 AUCER 

^ ROCK CORE 

A.D.'APTER ORILLIWO 

SHELBY TUBE 

CALIBRATED 
PENETRCUETER 

THE "N'VALUCS IN THE STANCARO PENETRATION TEST ARE BLOWS PER PDC' 
REOUIRED TO DRIVE A Z'0.0. SPLIT-SPOON SAMPLER USING A l40LB.WEi;-
PALLING PREE PGR A DISTANCE OP BOT. 



ATE© Associates. Inc. 
Wj 

WATEf 

Duel M- *»•*!. Srtfr.s., u • )a-js-5«i 
CIJD ClMM%r IM tarn. U^r.. u MlU • }t:r»j2-e:n 

LOG OF SOIL BORING NO SK^ 
Sheet 1 of 1 

'ATER LEVEL DATA 

. FT. w.a 

.FT. 

.FT 

.Ft 

.HR.A.D. 

.HR. A.a 

.HR.A.D. 

STARTED. in/it/88 

COMPLETED 10/A/88 
DRILLER Sheffield 

HELPER —Horqan 

FILE NO 8-3217 

LOCATION Safery-ICIean rrsrporat inn. 

Dolton Facility 

Doltnn. minois 

CLIENT Safetv-Kleen rornnration 
Elgin. .1 H inois 

GROUND ELEVATION: 

c. 
iij 
s 

SOIL DESCRIPTION AND STRATA DEPTH 

SAMPLE DATA 
e 
a 

3 e 

UMCONriNCD COMmCSSUfC rrRCNSTH - T.S.F. 

tu> ZJO JLB.. -2.fi. JLfi-
,PLAsncuMrr% WATER &eirrE»>T% UOUI9 UMIT% 

10 20 S AO 50 X 
9TAH9AR0 eCNETRATipN TEST - 'M" VALUES 

to to AC SO 

-2.S 

-5X 

-7.5 

JOtCi 

-2.5-

-350. 

J7.5-

•200. 

-223-

2L2. 

Stiff, yellowTbrown SILT and 
GLAY, FlLl.with some gravel 

2.0' 

Stiff yellowish-brown CLAY, 
with traces of gray mottles, 
some silt / 

iJIl 

Stiff gray silty CLAY, some 
Mn/Fe hodules and yellow-
brown mottles, fractured, 
with.stains along fractures 

10.0' ^ / 

Boring ended at 10.0' 

2.0 

1|.0 

No 
Readi 

i».0 

N^I£Si 
1. Field Geologist - Andy Reeves 

LEGEND 

12 SP'.:T-SROON 

Q] PISTON 

W.D^'_WH1LE DRILLIWO 

12 AUGER 

^ ROCR CORE 

.AJ.« AFTER DRILUWG 

SWELBT TUBE 

CAUBRATEO 
PCMCTRCUCTE 

THE "N'VALUCS IN THE STANDARD PENETRATION TEST ARE BLOWS PER FOOT 
REQUIRED TO DRIVE A 2* frD. SPLIT-SPOON SAMPLER USING A 140 LB. WCISNT 
FALLING FREE FOR A DISTANCE OF sor. 



ATEG Associates, Inc. 

WATEI 

• isci 1. itotB Ufwmt. KUffiai. u • js-n-srs: 
QIJP m—0 »r LM MMU, u Ml** • JU-J^Z-elS 

LOG OF SOIL BORING NO, $K-5 
Sheet 1 of 1 

ATER LEVEL DATA 
^ pt. w.a 
.FT._^ 
.FT 
.FH 

.HR.A.a 
.Hfi.JLD. 

.HR.A.D. 

STARTED IOA/88 LOCATION «;afpTY-K1«>on Forporarinn 

COMPLETED inA/8B 
DRILLER Sheffield 
HELPER 
FILE Mft. 8-3217 

Pol ton Facility 
Dolton. minois 

CLIENT Safpty-Klppn Corporation 

Elgin, minois 

I GROUND ELEVATION: 

SOIL DESCRIPTION AND STRATA DEPTH 

SAM PLE DATA 

a £ 
£ "o 

UNCONPINCO COMPRtSSWe 5TRtP6TH - T.S.r 

ZJ) .IS. 
,r.*mc LOOT V «Tt* coirrEPT*_ i.iByi» UMrT% 

to 20 35 ^ 50 
5TAW3AP.B FtwETIATI^W TgST - 'W VAIUCS 

to to in 40 50 5 

-2.5-

7S 

JOLO 

-2.5-

-155-

•;7.5-

-zoa 

-cis-

Yellow and brown gravelly CLAY, 
KO^ JEIU -

2^ 
Yellow-brown silty CLAY 

/ 

Stiff yellow-brown and gray, 
mottled, clayey SILT 

/ 

6.0' 

Stiff greenish-gray CLAY, 
with gray and red- mottles, 
and organic layers, (less 
than 1" thick) 

1Q.Q' I 
Boring ended at 10.0' 

0.0 

0.0 

0.0 

0.0 

NpTgs; 
1. Field Geologist - Andy Reeves 

LEGEND 

0 SPLIT-SPOON 

Q] PISTON 

w.o.» WHILE ONILLIHS 

AUGEN 

^ ROCK CORE 

A.O."APTER DRILLING 

SHELBY TUBE 

CALIBRATED 
PENETRCUETER 

THE "M'VALUES IN THE STANDARD PENETRATION TEST ARE BLOWS PER P5CT 
REQUIRED TO DRIVE A 2* O.D. SPLIT-SPOON SAMPLER USING A UOLB. WEIGH 
FALLING FREE FOR A DISTANCE OF SOT. 



ATEG Associates, inc. 

^TEI 

• IJBI I. IUI« U~t. Crifnai. M HUf• J!l-J7S-»e« 
ttuMMxr UM t«Rti. IV MIW • )n-*s-ee70 

LOG OF SOIL BORING NO. _SKz61L 
Sheet 1 of ? 

ATER LEVEL DATA 

. FT. w.a 

.FT. HR.A.D. 

-FX HR.A.a 
.FX HP A,n. 

STARTED _ q/^0/88 

COMPLETED yb/g/SS 

DRILLER —Sheffield., 

HELPER — 
FILE 8-^217 

LOCATION Saf^vty-Kleftn Cnrpnraf inn 

Polton Facility 
Dnltnn. minots 

CLIENT Safpty-Klaan Corporation 
Elgin, Illinois 

GROUND ELEVATION; 

SOIL DESCRIPTION AND STRATA DEPTH 

SAM PLE DATA 

3 B 
1.0 »L0 - - a.O 4 0 B.O €jt 

• P1.A5TIC1.IJ«T% WATEW MHTtPJ %_ LIMIO UttlJ % . 

10 20 g" ~ 30 

UNCONFINCD COMPRESS STRCNSTH - T. S.p. 

STAMOARO PEMETRATIOM TEST - -M- VALUES 

10 20 40 »0 

2.5. 

Dark brown.gravel,sand and 
l.lt' silt,FILL 

\ sand and gravel,metalic / 
\ shavings j 

/ 

5J0-

7.5 

JOO. 

Medium stiff and stiff, gray 
and yellow-brown CLAY, 
little si It,trace sand 
laminated root channels, 
fractured, with moisture 
concentrated along the . 
fractures, Fe/Hn nodules; 
gray color increasing 
with depth 

/ 

/ 

/ 

1.0 

1.0 

0.0 

0.0 

0.0 

0.0 
•45JO. 

-173 JUil 

•20O 

Very stiff gray silty 
CLAY, trace granules 
laminated root channels, 
fractured, with moisture 
concentrated along the 
fractures, Fe/Mn nodules 

0.0 

-223- 23.0' 

(cont inued) 

/ 8 0.0 
(con 

\ 
0 

NOTES: 
1. Field Geologist - Andy Reeves 

LEGEND 

2 SPLIT.SPOON [A] AUCER 

[]] PISTON ^ ROCK CORE 

W.O.»WHILE DRILUNO A.O.«ArTER DRILLIM6 

SHELBY TUBE 

CALIBRATED 
PENCTROUETE 

# 
THE "N'VALUES IN THE STANDARD PENETRATION TEST ARE BLOWS PER POCT 
REOUIREO TO DRIVE A Z*O.D. SPLIT.SPOON SAMPLER USING A I40LB.WCICHT 
PALLINC PREE PGR A DISTANCE OP sor. 



ATE0 Associates. Inc. 
Qtj»t t. lUu (iraat. •rimui. !• Mil*• 
Olj» cuaxa Lmm Ualft. tMax. II ««*• •|I1-»C<3S 

LOG OF SOIL BORING NO. SK~6D 
Sheet 2 of ? 

H-
a. 
u 
o 

FILE: 8-3217 

SOIL DESCRIPTION AND STRATA DEPTH 

(cONTINUeO FROM 22.5*) 

SAMPLE DATA uNCONriNCO eoidmtsjist STRCNaTH - r.s.r. 

t.o «.o 3.0 4.Q .laS. 
4.rb"I!lhi!l'lI* WATC*^MT**T% LIOUIOUmT%^ 

10 20 40 50 •0 
OTANOARO RCMCTRATION TEST - >N« VALUES 

10. SO 40 SO •0. 

>3 n' 

2S0-
/ 

0.0 

•2Z5' 
Very stiff to hard, silty CLAY 

to clayey SILT, laminated 
with traces of Fe/Mn nodules 

0.0 

•aco-

SZJr 

•55^ 

37.0-
37.5- Dark gray SILT and CLAY, with 

little fine gravel, massive 

4Q0-

<2.5-

<euO-

BEDROCK; gray dolomite 

AS.3' 

Boring ended at A5.3' 
<7.5-

COO-

-62J5-

55i 

/ 

A-

10 
0.0 

11 0.0 

/ 



ATE© Associates, Inc. m 
*ATE« 

3isei t. Mia ttnat. trlfflaa. la • l^t-irS-VX 
C1X tlioM.., IM twiB. Las.M. U «eiU •313-lB-Ons 

LOG OF SOIL BORING NO SK-7 
Sheet 1 of 1 

ATER LEVEL DATA 

. FT. W.a 
FT. 

.FX 

.Ft 

.HR. A.a 

.HR.A.a 

.HR.A.D. 

STARTED. 9/?9/Bft LOCATION Safoty-Klpan Tnrnnrafion 

COMPLETED 9/29/89 

DRILLER Sheffield 
HELPER — 
FILE NO. 

PoUon Facility 
Oolton• 111inoi g 

CLIENT Sflfpry-Klften- r.nrporation 
8-^217 Elgin, 111inois .y 

GROUND ELEVATION: SAM 

c. 
ui 
a 

SOIL DESCRIPTION AND STRATA DEPTH 

?LE DATA 

a 
3 £ 
£ "o 

tmeeNFiHCD COMFKESSLVC 5TKCH6TH - T.s.r. 

1.0 

SLVI 4 JL2. £ 
JFATt* CO»^l»T%_LI^D 

10 • .. 20 *0 50 > 
5TAWOAgO FgHgraiTyW TEST - -U'VALUti 

10 to 40 00 

Black silty clay TOPSOlL,trace 
1.2' sand and granules 

-E.5-

Loose yellow-brown,siIty fine 
SAND, with gray mottles and 

3-0' rare red mottles 
/ 

-5J: 

-7.5 

Very stiff gray CLAY, with 
yellow-brown mottles, 
laminated, some Mn/Fe 
granules, thin sandy lenses 
at top, approx. 1 cm thick, 
and root channels 

T 

AOOi 10.0' 

/ 

7] 
Boring ended at 10.0' 

-zs-

•^7J-

-EOO-

25.0 

0.0 

0.0 

0.0 

0.0 

NOTgs: 
1. Field Geologist - Andy Reeves 

LEGEND 

0 SPLIT-SFOON 0 4UCCR 

0PISTOM ^ POCK coat 
vr.o.a WHILC ORtLLINS 4.D.1 AFTER DRILLIMC 

S»HELST TUBE 

CAUBRATEO I 
PEHETROHETEI 

THE "H'VALUES IN THE STANDARD PENETRATION TEST ARE BLOWS PER PDCT 
REQUIRED to DRIVE A 2*0.0. SPLIT-SPOON SAMPLER USINS A I40LB.VEISH 
PALLINC PREE POR A DISTANCE OP MT. 



ATEG Associates, Inc. 

WATEl 

ijUB, I.triffia., I* 
s 1JS riMMMMr LM SoMk, IMwrt, ll UlU • 

fATEH LEVEL DATA 

17.0FT W.D. 

PT. 
PT 
Pt-

.MR. A.CL 

.HR. A. a 

.HR.A.O. 

STARTED. 3/23/^ 
COMPLETED 
DRILLER —^hgff ielti 
HELPER 
FILE NO. 8--^217 

LOG OF SOIL BORING NO. 
Sheet 1 of ? 

LOCATION <;afpTy-KlA^n rnrporatinn 

DoUon Facility 

Onltnn. minois 
CLIENT <;afpTY-Klf»gn Corporation 

Elgin, Illinois 

a 
LU 
o 

GROUND ELEVATION: 

SOIL DESCRIPTION AND STRATA DEPTH 

SAMPLE DATA 

X m 

COHPRtSS^E T.S.F 

».© SLO A 0 9.0 f 
, PLASTIC U>irr% WATZIieONTEKT% LIOUlp UMITtt 

TO 20 40, , 90 1 
STANDARD PENETRA7I;PN TEST - -N- VA LUE! 

10 EC 1ni 4C 90 

Black silty TOPSOIL.little 
1.2'gravel.trace root channels 

-2.5. 

Loose,ye 1 low-brown si Ity fine SAND, 
gray mottles, 1 ittle clay,root 

~V channels T 
/ 

SJO' 
/ 

7.5 

Stiff to very stiff, gray CLAY 
with yellow-brown mottles, 
laminated, root channels and 
Fe/Mn nodules noted in 
Sample #3 

JOO. 
/ 

-^5-

-I5JO 

-^7.5-

-200-

•ZZJ^ 

/ 

/ 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

(WD)JL 

/ 

(continued) 

/ 8 

0.0 

0.0 
(rnnrinued) 

NQTES; 
1. Field Geologist - Andy Reeves 

LgggNP 

0 SPOON Q AUCEK 

[J] PISTON ^ NOCK CORE 

W.D.« WHILE DRILLINC *.D.»KrTER DW1LL1N6 

SHELBY TUBE 

CALIBRATED 
PENETROMETER 

THE N VALUES IN THE STANOARO PENETRATION TEST ARE BLOWS PER FOC 
REQUIRED TO DRIVE A E* O.D. SPLIT-SPOON SAMPLER USINS A IAOLB.WEK 
FALLIHS FREE FOR A DISTANCE OF >OT. 



ATEG Associates, Inc. 
• ISOI c. fUU StfMt. Crirnui. la U)D*St9^XWM90 • St:«}7S-90)X 
Qija cuwyKw, c«M tMta. It. UlU 

LOG OF SOIL BORING NO, <;if-7D 
Sheet 2 of 9 

a. 
u 
o 

FILE: 8-3217 

SOIL DESCRIPTION AND STRATA DEPTH 

(CONTINUED FROM 22.5') 

SAMPLI DATA UNCOHPINEO COMFRISS 

1.0 2.0 

STRENOTH -

3.0 .±s. .liL 
I PLASTIC LIMIT % WATER ^OWTCHT LIMID U 

to 20 40 SO 
STARDARO PEMETRATIJIW TEST - -H' VALUES 

10 to ~TO ,40 80 SO 
TTTT 

250 
Hard,laminated silty CLAY,with 

alternating greenish-gray and 
black layers,trace fine sand 
and Mn/Fe nodules 

27.0' 

/ 
0.0 

225 Dense gray very coarse to medium 
SAND (95^ quartz),trace clay; 
grains are rounded to 
subrounded 

•300- / 
0.0 

-325-

•35l>-

•«IQO-

<2.5-

<6X>-

47.5-

501O' 

-625-

33-7' 
10 0.0 

Hard dark gray SILT, massive, 
with some clay and traces of 
Fe/Mn nodules 

/ 

0.0 

^1.2' 
BEDROCK; fissle gray dolomite 

k-i.2' 

Boring ended at ^3-2' 



ATEG Associates. Inc. m 
ATE I 

n»si t. stMt. tnffin. ta • ja-jTS-KSS 
s -X tIaMMr UM .Wan. UaW^. ll UlU • 3-.2-;X-D:» 

LOG OF SOIL BORING NO SK-8 
•Sheet 1 of T 

ATER LEVEL DATA 

.Ft. w.a 

.FT. 

.FT 

.FT. 

.HR. A.D. 

.HR.A.a 

.HR. A.O. 

STARTED __aZ2flZfiS-
COMPLETED_2Z28Z8L. 
DRILLER Sheffield 
HELPER 
FILE NO. 8-3217 

LOCATION Safnty-KlAgn FnrrinrjT i r»n 

Dpi ton Facility 
Pol ton J ] 1 inois 

CLIENT - _,<;afAry-KlAAn Cnrnnrat 1 on 
Elgin, illinois 

£. 
Ui 
a 

GROUND ELEVATION; 

SOIL DESCRIPTION AND STRATA DEPTH 

SAM PLE DATA 

a £ 

£ 

UNCOMFIHCO COMFdtSSLVE STRENCTM - T. 5. 

1.0 gJ '-5 
JL&- -L2. 

, «.^sTic WATEK aoirrENT% Liaaio UNIT ^ 
<0„ 20 sS *0~ 50 

STANOARD RERCTtATIPW 7EST - VAtUE; 

^^ fO EO AS »0 

Medium dense brown siity TOPSOIL, 
trace gravel; trace sand 

2.0' and gravel below 1.I|' 
-2.5- /_ 

Hard gray silty CLAY, yellow 
and brown mottles, with 
desication cracks near 
2.0' 

7? 
-7.5 

/ 

9.0' 

~ 10.0'^ Very stiff gray silty CLAY, laTninated,trace gravel—i— 
/ 

Boring ended at 10.0' 

-i2£' 

J5i?. 

^T£-

•20& 

-22.5-

25.0 

k3 

0.0 

0.0 

0.0 

0.0 

NQTgS; 
1. Field Geologist ~ Andy Reeves 

LEGEND 

0 SP*.:T.SROON Q AUGER 

[2 PISTON ^ ROCK CORE 

W.D-a WHILE DRILLING A.D.iAPTCR DRILLING 

I SHELBT TUBE 

0 CALIBRATED 
PEMETROUETER 

THE "N'VALOES IN THE STANDARD PENETRATION TEST ARE BLOWS PER FOC 
REQUIRED to DRIVE A 2*aD. SPLIT-SFOON SAKFLER USINS A lAOLB-WEIS 
FALLING FREE FOR A DISTANCE OF »O!. 



ATEG Associates, Inc. 1 OF SOIL RORiNS MO Qlf-Q 
Cliti L 11.1a Itrmii. Artffiai. w WJq.£1»-53'.AWo . j:i-J7S-5e« 
aiJ» tlsewwr IM SM*. 11 iCIU * SO-IS:-*:'' Sheet 1 of 1 

V?ATER LEVEL DATA STABTTD P/2Q/R8 iftrATiftN Safpty-Klpon Corpnration 

PT W lY must PTpp <}/2<l/88 DoltonFaci 1 itv 

_ PT MD A n Dolton Illinois 

PT MB A n un acB Moraan ri iFkiT «;afpty-KlPAn Corporation 

PT HQ A n. rii F MO 8-^217 Elgin, 111 inois 

£. 
lU 
a 

GROUND ELEVATION: 

SOIL DESCRIPTION AND STRATA DEPTH 

SAMPLE DATA 

Z>£ 

UMCONriNCO COMPItCSS^E STUEHBTM - T.S.r. 

ao JUL ^ o _L&-
, PLASTIC UMrr% WATEB ftPWrgPT UOJO LIMIT * 

* ~ 5" 10 20 AO 50 

10 

PENETRATION TEST - "N" VALUES 

20 AC 50 

2.5. 

5X>-

•7.5 

-^25 

J5JC-

-^73-

-ezi-

2^ 

Vefy stiff black silty CLAV, PILL, 
^ m with some limestone gravel 

VanrnVVlTliliTrVv^^nT;—/ 
\ grayish-brown mottles / 

Very stiff gray CLAY,with 
yellowish-brown mottles, 
laminated, trace sand, 
fractured 
red mottles noted below 7.0' 

10.0' 

I 
i: 
T 

0.0 

0.0 

0.0 

0.0 

y / 

e 

Boring ended at 10.0' 

NOTES: 
1. Field Geologist - Andy Reeves 
2. All Samples were brittle and dry. 

LEGEND 

0 SPLIT-SPOON Q A06ER 

Q] PlSTCN ^ ROC* CONE 

W.0.« WHILE DNILLIHB „ AD.iAPTER DNILLINS 

SHELBY TUBE 

CALIBRATCb 
PCNCTROMETE 

THE N'VALOES IN THE STANCARO PENETRATION TEST ARE BLOWS PER P5CT 
REOyiREO TDPRIVE A 2*00. SPLIT-SPOON SAMPLER USINS A lAO LA WEISM' 
PALLINS FREE POR A DISTANCE OP 50?. 



ATEG Associates, Inc. 

VTATEI 

a«e« t. ur—ti irtfr.a. u • ja-J7S-»ss: 
S>3s iiMMMr UM iMK. II «cii>i • >;3-;s-e:;3 

LOG OF SOIL BORING NO SK-10 

LOCATION Safory-Klpon Trjrpnrpt inn 
Dolton Facility ^ 

Sheet T of„1 

ATER LEVEL DATA 

.FT. w.a 

.FT._^ 

.FX - , 

.FT 

.HR.A.D. 
^HR. A.a 

.HR. A.D. 

CTARTED. 9/29/88 
COMPLETED -S/79/88 
DRILLER Sheffield 

HELPER — 
FILE »ir> 8-3217 

• — — • 
Dpitpn Faci 
Doltnn Illinois 

CLIENT Safi.fy-Kleen Corporation 
Elgin. Illinois 

GROUND ELEVATION: 

c. 
w 
n 

SOIL DESCRIPTION AND STRATA DEPTH 

SAMPLE DATA UWCONFIUCO COIieRtSSWt STUenSTH - T. s.r 

a 
3 £ 

K 

1.0 

1^ 

JLS. •« o 
UMIT% WATEK eO>nTt*T% LIQ-JIO UMIT% 

IS 20 aS *0 50 0 
STAHSARO 

10 

eCWCTlATI^W Tg»T - -N" VALoeS 

to AC M 

Stiff silty CLAY with fill material 
trace brick pieces and gravel, 

2.0' 1"+ of charred wood g 1.9' 
-2.5- u 
-SO' 

Hard to very stiff, gray and 
ye 1 low!sh-brown silty CLAY, 
mottled, trace sand and 
gravel 

T 
-7.5 / 

JOO 10.0' 

Boring ended at 10.0' 

^Z.5-

-!5; 

•57J. 

-22J-

ZLSi. 

0.0 

0.0 

0.0 

0.0 

NOTES: 
1. Field Geologist - Andy Reeves 

LEGEND 

J2 SP'.IT-«P0CN 

[J] PISTCN 

W.Q.I WHILC DtlLLINO 

0 AUGCR 

^ ROCK CORE 

A.0.1 ARTCR DRILLINA 

I SME!.BT TUBE 

0CAUBRATCO 
RENETROUETER 

THE N VALUES IN THE STANCARO REMETRATION TEST ARE BLOWS PER PSCT 
REOUIRED TO DRIVE A 2* frO. SPLIT-SPOON SAMPLER USINE A 140 LB. WEISx 
FALLING FREE FOR A DISTANCE OP BOT. 



ATEG Assoctates, Inc 

VTATEJ 

nsss' I. "••• MtTii*. Ill 
QIJD ImtUk, Imntrz, IL MlU • Sa-JB-OSTS 

LOG OF SOIL BORING NO. SK-ll 
Sheet 1 of 1 

ATER LEVEL DATA 

.FT. W.DL 

.FT. 

.FT 

.FT 

.HR. A.D. 

.HR. JLa 

.HR. A:D. 

STARTED q/?R/88 LOCATION S3f'>rY-IClpon rnrpnratir>n 

COMPLETED q/28/88 
DRILLER Shpff leld 

HELPER — 
FILE tun 8-3217 

Pol ton Facility 

Dolton. Illinois 

CLIENT Safpty-Klgpn Cnrporatinn 
Elgin, 111inois 

s. 
u 
o 

GROUND ELEVATION: 

SOIL DESCRIPTION AND STRATA DEPTH 

SAMPLE DATA 

c -o X • 

UHCONriNCD COMFRCSSUE STRENSTH - T.S.r 

1.0 Z.O * o 5.0 
J^^Tie U»OT> WATER OOWTEKT LI WIS 

10 20 » AO 50. > 
STAHOARD RERETRATI^II TEST - y*tpES 

10 EO 4C 50 

Stiff dark grayish-brown silty 
Glay TOPSOIL,little gravel. 

2.0' trace sand.vel lo-brown mottles 
-2.5- Medi urn dense 1 ight brown fine to 

n' medium giiartz SAND. «;ub-rnunded 

.5ft-
Stiff gray silty CLAY, with 
green and yellow-brown mottles, 
trace gravel 

r 
-7.5 

JOJO 

Boring ended at 10.0' 

I 
I 

-55iD. 

•:75-

-zoa 

•225-

I 

NOTES: 
1. Field Geologist - Andy Reeves 

LI«£EN2 
0 SPLIT-SPOON 

Q] PISTON 
w.o.i WHILE DRILLING 

0 AUGER 

^ ROCK CORE 

AD. • AFTER DRILLING 

SHELBY TUSE. 

0 CALIBRATED 
PENETROAIE w 

THE "N VALUES IN THE STANDARD PENETRATIOM TEST ARE BLOWS PER F5C* 
REQUIRED TO DRIVE A 2' C.D. SPLIT-SPOON SAMPLER USING A 140LB.VElS» 
FALLING FREE FOR A DISTANCE OP BOT. 
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GRAIN-SIZE DATA 
DOLTON RECYCLE CENTER 

II-C-1 1983 INVESTIGATION 

II-C-2 1988 INVESTIGATION 



LABORATORY TESTING PROCEDURES ^ 

Soil Classification 
Soil classifications provide a general guide to the engineering 
properties of various soil types and enable the engineer to 
apply his past experience to current problems. In Our 
investigations, samples obtained during drilling operations 
were examined in our laboratory and visually classified by an 
engineer or geologist. The soils were classified according to 
consistency (based on number of blows from standard penetration 
tests), color, and texture. These classification descriptions 
are included on our "Test Boring Records". 

The classification system discussed above is primarily 
qualitative and for detailed soil classification two laboratory 
tests are necessary, grain size tests and plasticity tests. 
Using these test results, the soil can be classified according 
to the AASHO or Unified Classification Systems (ASTM D-2487). 
Each of these classification systems and the in-place physical 
soil properties provides and index for estimating the soil's 
behavior. The soil classification and physical properties 
obtained are presented in this report. 

Grain Size Tests 
Grain Size Tests are performed to determine the soil 
classification and the grain size distribution. The soil 
samples are prepared for testing according to ASTM D-421 (dry 
preparation) or ASTM D-2217 (wet preparation). The grain size 
distribution of soils coarser than a number 200 sieve (0.074 mm 
opening) is determined by passing the samples through a 
standard set of nested sieves, materials passing the number 
200 sieve are suspended in water and the grain size 
distribution calculated in accordance with ASTM D-422. 
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SALISBURY ENGINEERING 
1501 E. MAJN STREET. GRIFFITH. IND. GRAIN SIZE DIAGRAM 
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GRAIN SIZE IN MILLIMETERS 

UNIFIED 

ASTM 

AASHO 

GRAVEL 

COARSE FINE 

GRAVEL 

SAND 

COARSE MEDIUM FINE 

SAND 

COARSE 

GRAVEL 
COARSE MEDIUM FINE 

MEDIUM FINE 

SAND 
COARSE FINE 

SILT 

SILT 

CLAY 

CLAY 

SILT CLAY 

COLLOIDS 

COLLOIDS 

COLLOIDS 

i 

SIEVE ANALYSIS DATA 

SEIVE 
SIZE 

PERCENT 
RETAINED 

PERCENT 
PASSING SPECS." 

GRAIN 
SHAPE 

1 

9 
FM = 

•SPECIFICATIONS ; USED •SPECIFICATIONS 

T.B. N0._L3_S.NO.. 
4.5'tG 

? DEPTH FT. cm FILE NO. 

DESCRIPTION; ' 1--.e. rr\ rTr-.r-<^n siltiL 

-sand,trace fine gravel 

DESIGN DATA 

EFFECTIVE DIAMETER, D,o 

COEFF OF UNIFORMITY, Cu= Dgo/Dio 
PERCENT MINUS 002mm 

PERCENT OF BOULDERS 

PERCENT OF GRAVEL 

PERCENT OF SAND 
PERCENT OF SILT 

PERCENT OF CLAY 

METHOD 

81 

ASTM 0 422-72 

OTHER 

GRAIN SHAPE KEY 

A-WELLROUNDED D-SUBANGULAR G-FLAKE 

B-ROUNDED E-ANGULAR H-POROUS 

C-SUBROUNDED F-ELONGATED 1-

REMARKS 



SALISBURY ENGINLLKINU 
1501 E. MAIN STREET. GRIFFITH. INO. GRAIN SIZE DIAGRAM 
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SILT 
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CLAY 

CLAY 

SILT CLAY 
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li 
COLLOIDS 

SIEVE ANALYSIS DATA 

SEIVE 
SIZE 

PERCENT 
RETAINED 

FM = 

PERCENT 
PASSING SPECS. 

GRAIN 
SHAPE 

•SPECIFICATIONS USED 

•JO 0'7 0 " 
T.B.NO. n S.NO. n DEPTH FT.' j QT'I^ILE NO. -

DESCRI PTION: Hrr-y f i r-.a gpriri, r-" 

DESIGN DATA 

EFFECTIVE DIAMETER, Dio 

COEFF OF UNIFORMITY, Cu= Dso/D,o 
PERCENT MINUS 0.02mm 

PERCENT OF BOULDERS 

PERCENT OF GRAVEL 

PERCENT OF SAND 
PERCENT OF SILT 

PERCENT OF CLAY 

METHOD 

ASTM 0 422-72 

OTHER 

GRAIN SHAPE KEY 

A-WELLROUNDED D-SUBANGULAR G-FLAKE 

B-ROUNOED E-ANGULAR H-POROUS 

C-SUBROUNDEP F-ELONGATED I-

REMARKS Oin = 0.15 



.ALISBURY ENG1NEEK1NC3 
DOJ E. MAIN STREET. GRIFFITH. IND. GRAIN SIZE DIAGRAM 
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MEDIUM FINE 

SAND' 
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SILT 

SIEVE ANALYSIS DATA 

SEIVE 
SIZE 

PERCENT 
RETAINED 

PERCENT 
PASSING SPECS.* 

GRAIN 
SHAPE 

i 
FM = 

•SPECIFICATIONS 1 USED 

b.L VT 

CLAY 

COLLOIDS 

COLLOIDS 

COLLOIDS 

[:o 
TB.NO 1A S.NO.A-fi DEPTH FT. PFILE NO. 637S 

DESCRIPTION: Gray fine to ccarse .siltv jvana 

fir.s . 

DESIGN DATA 

EFFECTIVE DIAMETER, Dio 

COEFF OF UNIFORMITY, Cu= Dgo/Oio = 
PERCENT MINUS 0.02mm 

PERCENT OF BOULDERS = 
PERCENT OF GRAVEL = 
PERCENT OF SAND 
PERCENT OF SILT = 

PERCENT OF CLAY 

METHOD 

_ 1 .V 
70.; 
:n 

ASTM D 422-72 ^ 

OTHER 

GRAIN SHAPE KEY 

A-WELLROUNDED D-SUBAN6ULAR G-FLAKE 

B-ROUNOED E-ANGULAR H-POROUS 

C-SUBROUNDED F-ELONGATED I-

REMARKS 



SALISBURY ENGINEERING 
1501 E. MAIN STREET. GRIFFITH. IND. GRAIN SIZE DIAGRAM 
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DESCRIPTION: Gr=v fjne to rrqi-.co 
• c; i " ?• y 1 ,11 y s nrj. fipq 

DESIGN DATA 

EFFECTIVE DIAMETER, D,o = 

COEFF OF UNIFORMITY, Cu= DSO/DIO = 
PERCENT MINUS 0.02 mm = 

PERCENT OF BOULDERS 

PERCENT OF GRAVEL = 

PERCENT OF SAND 
PERCENT OF SILT 

PERCENT OF CLAY 

METHOD 

.1 •> n 

ASTM 0 422-72 

OTHER 

GRAIN SHAPE KEY 

A-WELLROUNDED D-SUBANGULAR 6-FLAKE 

B-ROUNDED E-ANGULAR H-POROUS 

C-SUBROUNDED F-ELONG,ATED I-
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ATEC Associates, Inc. 
' d tMI (Ml M.l« • CflMav, hiA<M Mil (tio n4^M/(11D J7S.Mf t GRAIN SIZE DIAGRAM 

t as tti oos 

GRAIN SIZE tN MILLIMETERS 

SIEVE ANALYSIS DATA 

SEIVE 
SIZE 

1/2 

3/8 

10 

kO 

ICQ 

200 

FM s 

PERCENT 
RETAINED 

0.0 

0.7 

3.9 

6.2 

15.it 

22.9 

7h.S 

PERCENT 
PASSING 

100.0 

99.3 

96.1 

93.8 

8i».6 

77.1 

25.5 

SPECS.' 
GRAIN 
SHAPE 

s UNIFIED 
GRAVEL SAND 

SILT CLAY COLLOIDS T UNIFIED 
COARSe 1 FINE COARSE 1 MEOIUM 1 FINE 

SILT CLAY COLLOIDS 

N ASTM GRAVEL 
SAND 

SILT CL; lY COLLOIDS 
0 
A 
R 

ASTM GRAVEL 
COARSE WEOIUM 1 FINE 

SILT CL; lY COLLOIDS 
0 
A 
R 

AASHO 
GRAVEL SAND 

SILT CLAY COLLOIDS 0 AASHO COARSE jMEOIUM | FINE COARSE 1 FINE SILT CLAY COLLOIDS 

T.B.NO. 1 -S.NO.. 1 .DEPTH FT. 2.5 . FILE NO. 8-3217 
DESCRIPTION: Brown fine to coarse SAND. 

little silt, trace gravel and 
clay 

•SPECIFICATIONS USED 

DESIGN DATA 

Percent of Gravel -
Percent of Sand 
Percent of Si It 
Percent of Clay 

CLASSIFICATION SUMMARY 

Liquid Limit 
Plastic Limit 
Plasticity Index 
Natural Moisture 
L.O. I ., Percent 

REMARKS: 

70 
19 

TTT 



ATEC Associates, Inc. 
' • fwi (art Mata tVMl • bMlOV bidUM 41111 (»•) IT»40n GRAIN SIZE DIAGRAM 

U.S. STANDARD SEIVE IN INCHES US. STANDARD SEIVE NUMBERS HYDROMETER 
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SIEVE ANALYSIS DATA 

SEIVE 
SIZE 

10 
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FM : 

PERCENT 
RETAINED 

0.0 

0.2 

0.6 

1.0 

PERCENT 
PASSING 

100.0 

99.8 

33.k 

99.0 

SPECS.* GRAIN 
SHAPE 

•SPECIFICATIONS USED 

T.8.N0._2 S.NO._J DEPTH FT.2 . 5 FILE NO. 8-3217 
DESCRIPTION! Brown SILT and CLAY,trace sand 

DESIGN DATA 

Percent of Gravel 
Percent of Sand 
Percent of Silt 
Percent of Clay 

CLASSIFICATION SUMMARY 

Liquid Limit 
Plastic Limit 
Plasticity Index 
Natural Moisture 
L.O.I ., Percent 

1 

J1 

20.5 

REMARKS: 
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SAND 
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GRAVEL 
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MEOmW } Ft NE 

SAND 
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SILT 

SILT 
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CLAY 

SILT CLAY 
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COLLOIDS 
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SIEVE ANALYSIS DATA 

SEIVE 
SIZE 

PERCENT 
RETAINED 

PERCENT 
PASSING SPECS.* 

GRAIN 
SHAPE ! 

4 0.0 100.0 

10 1.7 98-3 

40 5.6 94.4 1 
i 

100 8.8 91.2 !| 
t 
t 

200 10.9 89.1 

FM : 

•SPECIFICATIONS : USED •SPECIFICATIONS 

T.B.N0.6-D S.NO. S.TQEPTH FT. 22.0, FILE NO. 8-321 7 
OESCRiPTiONt Gray SI LTV CLAY, little fine 

to coarse sand 

DESIGN DATA 

Percent of Gravel 
Percent of Sand 
Percent of Silt 
Percent of Clay 

CLASSIFICATION SUMMARY 

Liquid Limit 
Plastic Limit 
Plasticity Index 
Natural Moisture 
L.O.I ., Percent 

IT 
56 
J3. 

= 25.2 

REMARKS: 
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SIEVE ANALYSIS DATA 

SEIVE 
SIZE 

PERCENT 
RETAINED 

PERCENT 
PASSING SPECS." 

GRAIN 
SHAPE 

k 0.0 100.0 

10 3.0 97.0 

AO 11-5 88.5 ! 
ii 

100 19.5 80.5 

200 2A.0 76.0 

FM r 

•SPECIFICATIONS I USED •SPECIFICATIONS 

T.B.NO. -6~D S.N0. 9 PERTH FT. 30-0' p,i_£ NO. 8~3217 
DESCRIPTION: Gray SI LTV CLAY, little fine to 

coarse sand 

DESIGN DATA 

Percent of Gravel 
Percent of Sand 
Percent of Silt 
Percent of Clay 

CLASS IF!CATION SUMMARY 

Liquid Limit 
Plastic Limit 
Plasticity Index 
Natural Moisture 
L-0.1 ., Percent 

57 
Jl. 
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APPENDIX II-D 

LABORATORY DATA REPORTS 
SOIL QUALITY 

DOLTON RECYCLE CENTER 

II-D-1 1988 INVESTIGATION 

II-D-2 JANUARY 1990 INVESTIGATION 

II-D-3 AUGUST 1990 INVESTIGATION 
UNDERGROUND STORAGE TANKS 



APPENDIX II-D-1 

1988 INVESTIGATION 



ATEG Environmental 
ConsuHants w . ... Solid & Hazardous Waste Site Assessments 
Division of ATK Associates, inc. Remedial Design & Construction 
5150East 65th areet Underground Tank Management 
Indianapolis, Indiana 46220-4871 . Asbestos Surveys & Analysis 
(317) 649-4990, FAX #(317) 849-4278 Hydrogeologic Instigations & Monitoring 

Analytical Testing / Chemistry 
Industrial Hygiene / Hazard Communication 
Environmental Audits & Permitting 

November 3/ 1988 Exploratory Drilling & Monitoring Wells 

Mr. John McBride 
ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319-0270 

Re: Eight Soil VOA 
Five Soil RCRA Metals 
SW 846 Method 8240, 7000 Series 
Safety Kleen 
ATEC Project Number 52-83217 

Dear Mr. McBride: 

Enclosed are the results of the Chemical Analyses for the eight 
soil seunples which were sxibmitted to the ATEC Environmental/Analyt
ical Testing Division on October 6, 1988, on behalf of Safety 
Kleen. The volatile samples were analyzed on a Finnigan 1020 OWA 
GC/MS/DS system, complete with Superincos Software, via SW 846 
Method 8240 for Purgeable Organic Compounds. Prior to analysis 
the system was tuned against Bromofluorobenzene and calibrated with 
the appropriate standard. Metals were analyzed on a Varian Spectr-
AA-10 Atomic Absorption Spectrophotometer according to the 7000 se
ries of the methods outlined in SW 846. 

All associated Quality Control information will be maintained in 
the Testing Division files, a copy of which can be forwarded to you 
upon request. After a thirty-day period, a fee will be assessed 
for this additional information. 

Samples will be held for a period of thirty days following the date 
of this report, after which re-analysis will retire the submission 
of fresh samples. It has been a pleasure serving you and, as al
ways , if there are any questions concerning these results or the 
ATEC Policies, please feel free to contact me. 

Respectfully submitted, 

ATEC Associates, Inc. 

Keith S. Kline 
Environmental/Analytical 
Testing Division 

A Subsidiary of American Tesling and Engineering Corporation Consulting Environmental, Geotechnical and 
Offices in Major U.S. Cities/Since 1958 Materials Engineers 



Client: 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319-0270 

Client Sample Identification: B-12 (2.5) /$lc-f 
Sample Matrix: Soil 
Date Sample Collected: October 5, 1988 
Date Sample Received: October 6, 1988 
Date Sample Analyzed: October 24, 1988 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83172E 

Concentrat ion 

1 of 2 

Quantitation 
Analyte CAS Number (ug/kg) Limit (ug/kg) 

Chioromethane 74-87-3 <500 500 

Bromomethane 1 09
 

W
 

1 AO
 

<500 500 

Vinyl Chloride 75-01-4 <500 500 

500 Chloroethane 75-00-3 <500 

500 

500 

Methylene Chloride 75-09-2 <250 250 

Acetone 67-64-1 7,400 500 

Carbon Disulfide 75-15-0 <250 250 

1,1-Dichloroethene 75-35-4 <250 250 

1,1 Dichloroethane 75-35-3 <250 250 

Trans-1,2-Dichloroethene 156-60-5 <250* 250 

Chloroform 67-66-3 <250 250 

1,2-Dichloroethane 107-06-2 <250* 250 

2-Butanone 78-93-3 6,000 500 

1,1,l-Trichloroethane 71-55-6 <250 250 

Carbon Tetrachloride 56-23^5 <250 250 

Vinyl Acetate 108-05-4 <500 500 

Bromodichloromethane 75-27-4 <250 250 

1,2-Dichloropropane 78-87-5 <250 250 

* Analyte detected but amount present 
Limit. 

is less than the Quantitation 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83172E 

Concentration Quantitation 
Analyte CAS Number fucT/ka) Limit fud/ka) 

Trzms-l, 3-Dichloropropene 10061-02-6 <250 250 

Trichloroethene 79-01-6 <250* 250 

Dibromochloromethane 124-48-1 <250 250 

1,1,2-Trichloroethane 79-00-5 440 250 

Benzene 71-43-2 <250 250 

cis-1,3-Dichlbropropene 10061-01-5 <250 250 

2-Chloroethylvinylether 110-75-8 <500 500 

Bromoform 75-25-2 <250 250 

4-Methyl-2-Pentanone 591-78-6 4,200 500 

2-Hexanone 108-10-1 <500 500 

Tetrachloroethene 127-18-4 46,000 250 

1,1,2,2-Tetrachloroethane 79-34-5 <250 250 

Toluene 108-88-3 65,000 250 

Chlorobenzene 108-90^7 <250 250 

Etbylbenzene 100-41-4 10,000 250 

Styrene 100-42-5 <250 250 

Total Xylenes 95,000 250 

* Analyte detected but amount present is 
Limit. 

less than the Quantitation 

Analytical Method: SW 846 Method 8240 

Analyst: M. McGill 
Verified: K. Kline 
Date Reported: November 2, 1988 

Respectfully submitted. • 
Envirohmehtal/Analytical Testing Division 



Client; 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319-0270 

Client Sample Identification: B-11 (2.5) 
Seunple Matrix: Soil 
Date Sample Collected: October 5, 1988 
Date Sample Received: October 6, 1988 
Date Seunple Analyzed: October 21, 1988 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83172D 1 of 2 

Concentration Quantitation 
Analvte CAS Number (ug/kq) Limit (uq/kq) 

Chloromethane 74-87-3 <330 330 

Bromomethane 74-83-9 <330 330 

Vinyl Chloride 75-01-4 <330 330 

Chloroethane 75-00-3 <330 330 

Methylene Chloride 75-09-2 <170 170 

Acetone 67-64-1 2,200 330 

Carbon Disulfide 75-15-0 <170 170 

1,1-Dichloroethene 75-35-4 <170 170 

1,1 Dichloroethane 75-35-3 <170 170 

Trans-1,2-DichlorOethene 156-60-5 <170* 170 

Chloroform 67-66-3 <170* 170 

1,2-Dichloroethane 107-06-2 <170* 170 

2-Butanone 78-93-3 1,200 330 

1,1,1-Trichloroethane 71-55-6 <170* 170 

Carbon Tetrachloride 56-23-5 <170 170 

Vinyl Acetate 108-05-4 <330 330 

Bromodichloromethane 75-27-4 <170 170 

1,2-Dichloropropane 78-87-5 <170 170 

* Analyte detected but amount present is less than the Quantitation 
Limit. 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83172D 

Concentration Quantitation 
Analvte CAS Number fuQ/ka) Limit (ucr/kq) 

Trans-1, 3-Dichloropropene 10061-02-6 <170 170 

Trichloroethene 79-01-6 5,300 170 

Dibromochloromethane 124-48-1 <170 170 

1,1,2-Trichloroethane 79-00-5 <170* 170 

Benzene 71-43-2 410 170 

cis-1,3-Dichloropropene 10061-01-5 <170 170 

2-Chloroethylvinylether 110-75-8 <330 330 

Bromoform 75-25-2 <170 170 

4-Methyl-2-Pentanone 591^78-6 9,900 330 

2-Hexanone 108-10-1 <330 330 

Tetrachloroethene 127-18-4 650 170 

1,1,2,2-Tetrachloroethane 79-34-5 <170 170 

Toluene 108-88-3 680,000 170 

Chlorobenzene 108-90-7 <170 170 

Ethylbenzene 100-41-4 48,000 170 

Styrene 100-42-5 <170 170 

Total Xylenes 1,400,000 170 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method; SW 846 Method 8240 

Analyst: M. McGill 
Verified: K. Kline 
Date Reported: November 2, 1988 

Respectfully submitted. 

Environmental/Analytical Testing Division 



Client: ATEC Environmental Services 
Client Address: 1501 E. Main Street 

Griffith, IN 46319-0270 

Client Sample Identification: B-11 {5) 
Sample Matrix: Soil 
Date Sample Collected: October 5, 1988 
Date Sample Received: October 6, 1988 
Date Sample Analyzed: October 24, 1988 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83172F 1 of 2 

Concentration Quantitation 
Analyte CAS Number (ug/kq) Limit fug/kg) 

Chloromethane 74-87-3 <420 420 

Bromomethane 74-83-9 <420 420 

Vinyl Chloride 75-01-4 <420 420 

Chloroethane 75-00-3 <420 420 

Methylene Chloride 75-09-2 <210 210 

Acetone 67-64-1 2,500 420 

Carbon Disulfide 75-15-0 <210 210 

1,1-Dichloroethene 75-35-4 <210 210 

1,1 Dichloroethane 75-35-3 <210 210 

Trans-1,2-Dichloroethene 156-60-5 <210 210 

Chloroform 67-66-3 <210 210 

1,2-Dichloroethane 107-06-2 <210 210 

2-Butanone 78^93-3 2,100 420 

1,1,1-Trichloroethane 71-55-6 <210 210 

Carbon Tetrachloride 56-23-5 <210 210 

Vinyl Acetate 108-05-4 <420 420 

Bromodichloromethane 75-27-4 <210 210 

1,2-Dichloropropane 78-87-5 <210 210 

* Analyte detected but amount present is less than the Quantitation 
Limit. 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83172F 

Concentration Quantitation 
Analyte CAS Number fUQ/kq) Limit (uq/kq) 

Trans-1, 3-Dichloropropene 10061-02-6 <210 210 

Trichloroethene 79-01-6 <210 210 

bibromochloronethane 124-48-1 <210 210 

1,1,2-Trichloroethane 79-00-5 <210 210 

Benzene 71-43-2 210 210 

cis-1,3^Dichloropropene 10061-01-5 <210 210 

2-Chloroethylvinylether 110-75-8 <420 420 

Bromoform 75-25-2 <210 210 

4-Methyl-2-Pentanone 591-78-6 20,000 420 

2-Hexanone 108-10-1 <420* 420 

Tetrachloroethene 127-18-4 <210* 210 

1,1,2,2-TetrachlorOethane 79-34-5 <210 210 

Toluene 108-88-3 110,000 210 

Chlorobenzene 108-90-7 <210 210 

Ethylbenzene 100-41-4 11,000 210 

Styrene 100-42-5 <210 210 

Total Xylenes 28,000 210 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method: SW 846 Method 8240 

Analyst: M. McGill 
Verified: K. Kline 
Date Reported: November 2, 1988 

Respectfully submitted. 

Environmental/Analytica Environmental/Analytical Testing Division 



Client: 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319-0270 

Client Sample Identification: B-11 (7.5) 
Sample Matrix: Soil 
Date Sample Collected: October 5, 1988 
Date Sample Received: October 6, 1988 
Date Sample Analyzed: October 24, 1988 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83172G 1 of 2 

Concentration Quantitation 
Analyte CAS Number (uq/kq) Limit (uq/kq) 

Chloromethane 74-87-3 <140 140 

Bromomethane 74-83-9 <140 140 

Vinyl Chloride 75-01-4 <140 140 

Chloroethane 75-00-3 <140 140 

Methylene Chloride 75-09-2 < 69 69 

Acetone 67-64-1 <140* 140 

Carbon Disulfide 75-15-0 < 69 69 

1,l-Dichloroethene 75-35-4 < 69 69 

1,1 Dichloroethane 75-35-3 < 69 69 

Trans-1,2-Dichloroethene 156-60-5 < 69 69 

Chloroform 67-66-3 < 69 69 

1,2-Dichloroethane 107-06-2 < 69 69 

2-Butanone 78-93-3 <140* 140 

1,1,1-Trichloroethane 71-55-6 < 69. 69 

Carbon Tetrachloride 56-23-5 < 69 69 

Vinyl Acetate 108-05-4 <140 140 

Bromodichloromethane 75-27-4 < 69 69 

1,2-Dichloropropane 78-87-5 < 69 69 

* Analyte detected but amount present is less than the Quantitation 
Limit. 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83172G 

Concentration Quantitation 
Analvte CAS Niimber (UC/Jcg) Limit fua/ka) 

Trans-l, 3-Dichloropropene 10061-02-6 < 69 69 

Trichloroethene 79-01-6 < 69 69 

Dibromochloromethane 124-48-1 < 69 69 

1,1,2-Trichloroethane 79-00-5 < 69 69 

Benzene 71-43-2 < 69 69 

cis-1,3-Dichloropropene 10061-01-5 < 69 69 

2-Chloroethylvinylether 110-75-8 <140 140 

Bromoform 75-25-2 < 69 69 

4-Methyl-2-Pentanone 591-78-6 <140* 140 

2-Hexanone 108-10-1 <140 140 

Tetrachloroethehe 127-18-4 < 69 69 

1,1,2,2-Tetrachloroethane 79-34-5 < 69 69 

Toluene 108-88-3 430 69 

Chlorobenzene 108-90-7 < 69 69 

Ethylbenzene 100-41-4 320 69 

Styrene 100-42-5 < 69* 69 

Total Xylenes 1,100 69 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method: SW 846 Method 8240 

Analyst: M. McGill 
Verified: K. Kline 
Date Reported: November 2, 1988 

Respectfully submitted. 

ivirohmehtal/Analytical Environmental/Analytic^ Testing Division 



Client: ATEC Environnental Services 
Client Address: 1501 E. Main Street 

Griffith, IN 46319-0270 

Client Sample Identification: B-11 {10) /siC-'Z-
Sample Matrix: Soil 
Date Sample Collected: October 5, 1988 
Date Seunple Received: October 6, 1988 
Date Seunple Analyzed: October 26, 1988 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83172H 1 of 2 

Concentration Quantitation 
Analyte . CAS Number (ua/ko) Limit (uq/kq) 

Chloromethane 74-87-3 <27 27 

Bromometheme 74-83-9 <27 27 

Vinyl Chloride 75-01-4 <27 

w Chloroethane 75-00-3 <27 w 
Methylene Chloride 75-09-2 13 13 

Acetone 67-64-1 <27* 27 

Carbon Disulfide 75-15-0 <13 13 

1,l-Dichloroethene 75-35-4 <13 13 

1,1 Dichloroethane 75-35-3 <13 13 

Trans-1,2-Dichloroethene 156-60-5 <13 13 

Chloroform 67-66-3 <13 13 

1,2-Dichloroethane 107-06-2 <13 13 

2-Butanone 78-93-3 <27* 27 

1,1,l-Trichloroethane 71-55-6 <13 13 

Carbon Tetrachloride 56-23-5 <13 13 

Vinyl Acetate 108-05-4 <27 27 

Bromodichloromethane 75-27-4 <13 13 

1,2-Dichloropropane 78-87-5 <13 13 

* Analyte detected but amount present is less than the Quantitation 
Limit. 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83172H 

Concentration Quantitation 
Analvte CAS Nvunber fuer/ka) Limit fuo/ka^ 

Trans-1, 3-Dichloropropene 10061-02-6 <13 13 

Trichloroethene 79-01-6 <13 13 

Dibromochloromethane 124-48-1 <13 13 

1,1,2-Trichloroethane ' 79-00-5 <13 13 

Benzene 71-43-2 <13 13 

cis-1,3-Dichloropropene 10061-01-5 <13 13 

2-Chloroethylvinylether 110-75-8 <27 27 

Bromoform 75-25-2 <13 13 

4-Methyl-2-Pentanone 591-78-6 <27 27 

2-Hexanone 108-10-1 <27 27 

Tetrachloroethene 127-18-4 <13 13 

1,1,2,2-TetraGhloroethane 79-34-5 <13 13 

Toluene 108-88-3 17 13 

Chlorobenzene 108-90-7 <13 13 

Ethylbenzene 100-41-4 <13 13 

Styrene 100-42-5 <13 13 

Total Xylenes <13 13 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method: SW 846 Method 8240 

Analyst: M. McGill 
Verified: K. Kline 
Date Reported: November 2, 1988 

Respectfully submitted. 

Environmental/Analytical Testing Division 



Client: 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319-0270 

B-9 [2.5) Client Seunple Identification: 
Seimple Matrix: Soil 
Date Sample Collected: October 4, 1988 
Date Sample Received: October 6, 1988 
Date Sample Analyzed: October 21, 1988 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83172A 

Analyte 

1 of 2 

Concentration Quantitation 
CAS Number (ug/kq) Limit (uq/kq) 

Chloromethane 74-87-3 <44 

Bromomethane 74-83-9 <44 

Vinyl Chloride 75-01-4 <44 

Chloroethane 75-00-3 <44 

Methylene Chloride 75-09-2 110 

Acetone 67-64-1 5,600 

Carbon Disulfide 75-15-0 <22 

1.1-Diehloroethene 75-35-4 <22 

1,1 Dichloroethane 75-35-3 <22 

Trans-l,2-Dichloroethene 156-60-5 <22* 

Chloroform 67-66-3 <22 

1.2-Dichloroethane 107-06-2 <22 

2-Butanone 78-93-3 740 

1,1,1-Trichloroethane 71-55-6 <22" 

Carbon Tetrachloride 56-23-5 <22 

Vinyl Acetate 108-05-4 <44 

Bromodichloromethane 75-27-4 <22 

1,2-Dichloropropane 78-87-5 <22 

44 

44 

44 

44 

22 

44 

22 

22 

22 

22 

22 

22 

44 

22 

22 

44 

22 

22 

* Analyte detected but amount present is less than the Quantitation 
Limit. 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83172A 

Concentration Quantitation 
Analyte CAS Number (ug/kg) Limit fug/kg^ 

Trans-1, 3-Dichloropropene 10061-02-6 <22 22 

Trichloroethene 79-01-6 <22* 22 

Dibromochlorpmethane 124-48-1 <22 22 

1,1,2-Trichloroethane 79-00-5 <22 22 

Benzene 71-43-2 24 22 

cis-1,3-Dichloropropene 10061-01-5 <22 22 

2-Chloroethylvinylether 110-75-8 <44 44 

Bromoform 75-25-2 <22 22 

4-Methyl-2-Pentanone 591-78-6 3,600 44 

2-Hexanone 108-10-1 <44* 44 

Tetrachloroethene 127-18-4 <22 22 

1,1,2,2-Tetrachloroethane 79-34-5 <22 22 

Toluene 108-88-3 58,000 22 

Chlorobenzene 108-90-7 <22 22 

Ethylbenzene 100-41-4 1,500 22 

Styrene 100-42-5 <22 22 

Total Xylenes 22,000 22 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method: SW 846 Method 8240 

Analyst: M. McGill 
Verified: K. Kline 
Date Reported: November 2, 1988 

Respectfully submitted, 

Envirohmiehtal/AnalyticaT Testing Division 



Client: 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319-0270 

Client Sample Identification: B-10 
Sample Matrix: Soil 
Date Sample Collected: October 4, 1988 
Date Sample Received: October 6, 1988 
Date Sample Analyzed: October 21, 1988 

(2.5)^)i-r 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83172B 

Analyte 

1 of 2 

Concentration 
CAS Number (ug/kq) 

Quantitation 
Limit (uq/ko) 

Chioromethane 74-87-3 <280 280 

Bromomethane 74-83-9 <280 280 

Vinyl Chloride 75-01-4 <280 280 

Chloroethane 75-00^3 <280 280 

Methylene Chloride 75-09-2 <140 140 

Acetone 67-64^1 1,400,000 280 

Carbon Disulfide 75-15-0 <140 140 

1,1-Dichloroethene 75-35-4 <140 140 

1,1 Dichloroethane 75-35-3 <140 140 

Trans-1,2-Dichloroethene 156-60-5 <140 140 

Chloroform 67-66-3 <140 140 

1,2-Dichloroethane 107-06-2 <140 140 

2-Butanone 78-93-3 1,600 280 

1,1,1-Trichloroethane 71-55-6 <140 140 

Carbon Tetrachloride 56-23-5 <140 140 

Vinyl Acetate 108-05-4 <280 280 

Bromod i chloromethane 75-27-4 <140 140 

1,2-Dichloropropane 78-87-5 <140 140 

Limit. 



2 of 2 
ANALYTICAL RESULTS 

ATEG Lab No. 83172B 

Concentration Quantitation 
Analvte CAS NuxBber fua/Xo) Limit fua/kcr) 

Trans-1, 3-Dichloropropene 10061-02-6 <140 140 

Trichloroethene 79-01-6 <140* 140 

Dibromochloromethane 124-48-1 <140 140 

1,1,2-Trichloroethane 79-00-5 <140 140 

Benzene 71-43-2 <140* 140 

cis-1,3-Dichloropropene 10061-01-5 <140 140 

2-Chloroethylvinylether 110-75-8 <280 280 

Bromoform 75-25-2 <140 140 

4-Methyl-2-Pentanone 591-78-6 12,000 280 

2-Hexanone 108-10-1 <280 280 

Tetrachloroethene 127-18-4 <140* 140 

1,1,2,2-Tetrachlor6ethane 79-34-5 <140 140 

Toluene 108-88-3 390,000 140 

Chlorobenzene 108-90-7 <140 140 

Ethylbenzene 100-41-4 57,000 140 

Styrene 100-42-5 <140 140 

Total Xylenes 290,000 140 

* Analyte detected but eunount present is less than the Quantitation 

Analytical Method: SW 846 Method 8240 

Analyst: M. McGill 
Verified: K. Kline 
Date Reported: November 2, 1988 

Respectfully submitted. 

Environmental/Analytical Testing Division 



Client: 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319-0270 

Client Sample Identification: B-8 (2.5) X 
S^anple Matrix: Soil 
Date Sample Collected: October 4, 1988 
Date Sample Received: October 6, 1988 
Date Sample Analyzed: October 21, 1988 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83172C 

Analyte 

1 of 2 

Concentration Quantitation 
CAS Nimber fug/kg) Limit (ug/kg) 

Chi or ome thane 74-87-3 <77 77 

Bromomethane 74-83-9 <77 77 

Vinyl Chloride 75-01-4 <77 77 

Chloroethane 75-00-3 <77 77 

Methylene Chloride 75-09-2 <38 38 

Acetone 67-64-1 <77* 77 

Carbon Disulfide 75-15-0 <38 38 

1,1-Dichloroethene 75-35-4 <38 38 

1,1 Dichloroethane 75-35-3 <38 38 

Trans-l,2-Dichloroethene 156-60-5 <38 38 

Chloroform 67-66-3 <38 38 

1,2-Dichloroethane 107-06-2 <38 38 

2-Butanone 78-93-3 <77* 77 

1,1,1-Trichloroethane 71-55-6 <38 38 

Carbon Tetrachloride 56-23-5 <38 38 

Vinyl Acetate 108-05-4 <77 77 

Bromodichloromethane 75-27-4 <38 38 

1,2-Dichloropropane 78-87-5 <38 38 

* Analyte detected but amount present is less than the Quantitation 
Limit. 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83172C 

Analyte 
Concentration Quantitation 

CAS Number (uq/kq) Limit (uq/ko) 

Trans-1, 3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

cis-l,3-Dichloropropene 

2-Chloroethylvinylether 

Bromoform 

4-Methyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Total Xylenes 

10061-02-6 

79-01-6 

124-48-1 

79-00-5 

71-43-2 

10061-01-5 

110-75-8 

75-25-2 

591-78-6 

108-10-1 

127-18-4 

79-34-5 

108-88-3 

108-90-7 

100-41-4 

100-42-5 

<38 

<38 

<38 

<38 

<38 

<38 

<77 

<38 

<77 

<77 

<38 

<38 

45 

<38 

<38* 

<38 

<38* 

38 

38 

38 

38 

38 

38 

77 

38 

77 

77 

38 

38 

38 

38 

38 

38 

38 

* Analyte detected but eunount present is less than the Quantitation 
Limit. 

Analytical Method: SW 846 Method 8240 

Analyst: M. McGill 
Verified: K. Kline 
Date Reported: November 2, 1988 

Respectfully submitted. 

Environmental/Analytical Testing Division 



REPORT OF TEST RESULTS 

ATEC Project Niunber 52-83217 

DATE: October 13, 1988 

CLIENT: ATEC Associates, Inc. 
ATTN: John McBride 
1501 East Main Street 
Griffith, IN 46319 

SAMPLE IDENTIFICATION: 
SAMPLE MATRIX: 
SAMPLE TAKEN BY: 
DATE COLLECTED: 

Safety Kleen 
Soil 
ATEC (AR) 
October 4 and 5, 1988 

DATE RECEIVED: 
ANALYST 

October 
KEB, AJB 

6, 1988 

Parameter Sample I.D. Number SW 846 
(units in mg/kg 
unless noted) B-9 B-10 B-8 B-11 B-12 MDL* 

Analytic 
Method I 

Total Metals 
^1^-2. 

Arsenic 9.0 9.3 8.0 6.7 7.8 1.0 7061 

Barixim 40 41 47 28 44 5.0 7080 

Cadmium <0.5 <0.5 0.6 <0.5 0.6 0.5 7130 

Chromium 1.2 1.3 1.4 7.9 12 0.5 7190 

Lead 5.7 9.5 13 3.4 26 0.5 7420 

Mercury <0.4 <0.4 <0.4 <0.4 <0.4 0.4 7470 

Selenium <1.0 <1.0 <1.0 <1.0 <1.0 1.0 7741 

Silver <0.5 <0.5 <0.5 <0.5 <0.5 0.5 7760 

* Method Detection Limit 

Respectfully submitted, 
ATEC Associates, Inc. 

Erivirohmental/Analytical Testing Division 
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APPENDIX II-D-2 

JANUARY 1990 INVESTIGATION 
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JAN ZB '94 16:36 FROM S-K ENUIRONMENTAL TO 913077457729 PAQE.008^014 

m TEI ANALYTICAL, INC. 
TinNORTN AUSTIN • NltfS. lUJNOlS • COftiS • 708/547<ia4l 

———— tABORATORV REPORT 

Wang eng1ft«»r-fng Xna. 
YOOO Hswchai»n« OMva 
icaseo* lu 60^43 

Attn: J«nry Wang 
SAMPLE 
RECElVEOi 

TEI NO. 71290 
SAMPLE I08NTIP3CATX0N; 

TEST 
T. ft«e. o«t. Hydreearbona 
PCB 
VOla«n«» (8240) 
P«nfonmod an Ru«h Basia 

TEI NO. 71991 
SAMPLE IOENTIPICATXONI 

T£5I 
T. ftao. Pat. Hydrocarbon® 
PCB 
Voiatilaa (8240) 
Performed on Bush Baaia 

Til NO. 71292 
SAMPLE IDENTIPlCATIOMt 

IfST 
T ." Kec. Pat. Hyd roca r bona 
PCS 
Volatlles (8240) 
Parfermad on Rush Baals 

HA2e-C1 
Bssyti 
1410. ppni 
<0.8 pom 
sea attached 

HA3-61 
RESULT 
"gl^O, pom 
<0.9 ppm 
sea attached 

HA4-C1 
fiSSUbX 
<100. ppm 
<0.5 ppm 
see attaehad 

01-09-90 0800 

fiAIfi SSS£OR«£0 
01-11-90 
01-11-90 
01-10-90 

DATE PfgPORMEfi 
0WTI-90'" 
01-11-90 
01-10-90 

QAlf? P?«fORMfiO 
01-11-90 
01-11-90 
01-10-90 

Preface 313-0.SS4K Oalten 

This report tney now Ue r-eproduoed enoaat In * sa eneirety. 

Oeyla Bw Marks. Ph.O. 



JflN ZB '94 16:36 FROM S-K ENUIRONMENTPIL TO 9130774577E9 Pfl6E.009/-014 

TEl ANALYTICAL, INC. 
7^7f NORTH AUSTIN • NILES. tLUNOlS • «S4# » 708/#AMW» 

LABORATORY REPORT 

Wang Englnearlng Ins. 
1000 Hawthorn® Onlvo 
Itaaea. IL 60143 

Attn: Jerry Wang 
SAMOCC 
REC&IVEOt 01-08-90 oeoo 

TEl NO. 71897 
SAMPLE lOENtlFlCATIONx 

ISSl 
T. ftce. Pat. Hydfoeorbone 
PCB 
Ve1atTles C8240) 
Porformod on Rwsh Baele 

TCI NO. 71886 
SAMPLE lOeNTXFXOATlONi 

T|ST 
T. Sec. Pet. Myarooaroons 
POO 
veTaciles (8240) 
Perforiaed on Rush Oesis 

TCI NO. 71289 
SAMPLE lOENTIFlCATIONx 

TEST 
TT'SSC. Pet. Hydroearbone 
PCB 
Ve1««4les (93*0} 
Parformad en Rush Basis 

01 30 
RESULT 
"270T DO® 
<0.5 ppm 
saa etceched 

62 S2 
S£SULI 
<100. ao® 
<0.5 epffl 
see attached 

HAI-CI 
ssmi 
<100. ppm 
<0.5 PPm 
•ee sccaehed 

OATE S^SlQStSSS 
01-11-90 
01-09-90 
01-10-90 

0AI5 PCRPCAMfg 
01-1V-90 
Ol-OS-90 
01-10-90 

Bfill fSfff9*t'7lO 
OT-TI-90 ^ 
01-09-90 
01-10-90 

Projaec 313-0.5 SAK Dalton 

Th4e ro|>orc m«y not be roproduced except In -ite anslrnty. 

Sayla E. Marks. Ph.D. 



-i"" TO 3.3077«77J3 PRSE.0,0.0,, 

TEI ANALYTICAL, INC. 
7177 NODTH AUSTIN * NIUt.tLUNOiS • fiOett • iWWAUi 

LABORATORY REPORT 

Volatile* 

Ail raaul«a axpfosaad aa ppm uniooa o&her»laa Inpioacad. 
U7 « Lave Than 
Thia raoort may nat ba rapf'oducad axeapt in ita entlraty. 

TB1-7<8S7 TCZ.7l88e TE2-712SS 
8-' 1 8-? S-3 S->2 HA-1 01 

• 
Bsnzanc UT 0,01 LT 0.01 LT 0.01 
Talucrie LT 0.01 LT 0.01 LT 0,01 
Ethyl Banzens LT 0.01 LT D.01 LT 0.01 

Carbpn'&aaraehlarida LT o.oi LT D.01 LT 0-01 
CHlorobanzcnP LT 0.01 LT 0.01 LT 0.01 
1,3 Dienidroathana LT 0.01 LT 0.01 LT 0.01 
1,1,1 Triohloraeehane 'LT 0.01 LT Q.01 LT 0.01 
1,1 Oichlei»oathane LT 0.01 LT 0.01 LT 0.01 

1,1 Oichloreathylana LT 0.01 LT 0.D1 LT O.Dl 
1,1,S TpichloraeChana LT 0.01 LT O.OI LT 0.01 
1,1,2.2 Tetraenloreethana LT 0.01 LT 0,01 LT 0.01 
Clilere«thane LT 0.01 LT • ,01 LT 0.01 
2 Chloroothyl vinyl ecncr LT 0.01 LT 0.01 LT O.Dl 

Chloraform LT 0.01 LT 0.01 LT 0.01 
1,3 Oiahleroprepsns LT 0.01 LT 0.01 LT 0.01 
1,3 Oichlorepropona LT 0.01 <_T 0.01 LT Q.01 
Mathylana Chlet^ide LT 0.01 LT 0.01 LT 0.01 
MathyX Chlor{Pa LT 0.01 LT 0.01 LT 3,01 

Methyl erpmide LT 0.01 LT 0.01 LT 0.01 
Bromo^a<>m LT 0.01 LT 0.01 LT 0.01 
Olfihlorobrettotnechana LT 0.01 LT 0.01 LT 0.01 
TrieMeref Iworoaathsna LT O.OI LT G.01 LT 0.01 
Chioredibremsmazhana LT 0.01 LT 0.01 LT 0.01 

OichionoOii'luoreaBthana LT 0.01 LT 0.01 LT 0.01 
Tasravhlorccvhylcna LT Q.01 !_T 0.01 Lt 0.01 
TnlpHleroathylana LT 0,01 LT 0.01 LT 0.01 
Vinyl Chlonido LT 0.01 LT 3.01 LT 0.01 
1,2 t Oiohle^-oszKylpne LT 0.01 UT 0.01 LT 0.01 
blaCenianomacnyllecMer LT 0.01 LT 0.01 LT 0.01 
Xylvnps LT 0.01 L r O.OI LT O.OI 
Haxano LT 0.01 LT 0.01 LT 0.01 

Ooyla 6. Ph.O. 



2B^ ' 37, ff S-K ̂ENUIRONMENTflL TO 913077457729 

, V 
7171 

TEI ANALYTICAL, INC. 
7177 NORTH AUSTIN • NIL£6. ItUNOtS • 6DS4S • 312/847«134S 

LABORATORY REPORT 

PPGE.011/014 

vaistllca 

All results cxpr«s0ed as ppm unlaws otharwlsa indieoted. 
LT s Lo«s Than 
This reporc may 00% b« fsproctueed asceopt In its entirsty 

TSI*>ia80 
HA»RB 

Tgl-7lg91 
HA«3 S»1 

reI.71892 
HA-4 C-1 

eonssns LT 0.01 LT 0.01 LT 0.01 
Telusna LT 0.01 LT 0.01 LT 0.01 
Sthyl Senssna LT 0.01 LT 0.01 LT 0.01 

Carbon tstrseh1or i da LT 0.01 LT 0.01 LT 0.01 
Chlorobonzene LT 0.01 LT 0.01 LT 0.01 
1,8 •iehleroethans LT 0.01 LT 0.01 LT 0.01 
1,1,1 Trichlorosthano LT 0.01 LT 0.01 LT 0.01 
1,1 Oichioroethane LT 0.01 LT 0.01 LT 0.01 

1,1 aichloroothylans LT 0.01 LT 0.01 LT 0.01 
1,1,2 TrlehlorQsthano LT 0.01 LT 0.01 LT 0.Q1 
1,1,2,8 Tetr-oehioroathano LT 0.01 LT 0.01 LT 0.01 
Chleroothane LT 0.01 LT 0.01 LT Q.OI 
3 Chlprosthyl vinyl atnor LT 0.01 LT 0,01 LT 0.01 

Chloroform LT 0.01 LT 0-01 LT 0.01 
1,8 Olehloropropsns LT 0.01 • LT 0.01 LT 0.01 
1,3 Qiehloroprepene LT 0.01 LT 3.01 LT 0.01 
Mathylona Chlorida LT 0-01 LT 0.01 LT 0.01 
Methyl Chloride 

• 
UT 0.01 LT 0.01 LT 0.01 

Mathy1 Qrofflide LT 0.01 LT 0.01 LT 0.01 
BroaoForm LT Q.OI LT 0.Q1 LT 0.01 
Oiehlorebramomothana LT 0.01 LT Q.OI LT 0.01 
Tr ichlorefluorooathono UT 0.01 LT 0.01 LT O.Ol 
Chlerodibromomathans LT 0.01 LT 0,01 LT Q.OI 

Oichlorodlflueromathans LT 0.01 LT 0.01 LT U.01 
Tetraehloroethyiene LT 0,01 LT 0.01 LT O.Ol 
Trichleroathyisna LT 0.01 !_T 0.01 LT 0.01 
Vinyl Chloride LT 0.01 LT 0.01 LT 0.01 
1,2 t Oichloreethyleno LT 0.01 LT 0.D1 LT u.01 
bieCohleromathylJathor LT 0.01 '_-r 0.01 LI Q.OI 
Xylenca LT 0.01 LT 0.01 LT 0.01 
Ksxans LT 0.01 LT 0.01 LT 0.01 

Giyis C. MaMcs, Ph.D. 



S-K^ENUIRONMENTOL 

* * . ' 

MU99 15:41 ®i312 647 6844 

TO 913077457729 Pfl6E.01_2.0u 

TEI ANALYTICAL — WANC ENGINEERING ®002 

- TEI ANALYTICAL, INC. 
7177 NORTH AUGTtN • NtUS. lUtNClS • €0644 • m/6«7-134> 

LABORATORY REPORT 

Wen^ EftflHnoopIno Inc. 
1000 Hawchor^n* Orlva 
It(4»c«. IL 60143 

Attn: J«rry W«ng 
SAMPLE 
RHCeiVEOs 01-12-90 0800 

TEI NO. 7U37 
SAMPLE lOENTIPlCATION; T-1 

I£§X S£§y!.X 
PC8 <0.5 
Parformed on Ru«h Basic 

T£I NO. 71438 
SAMPLE lOENTIFICATION: T-2 

ii§x EBiywi 
PCS <0.1 
Par-formsd on Push Basic 

96I§ BiSmHiP 
ppm 01-13-90 

DATE PfPfS: 
ppm OT-TS-QO" 

ProJac« 313-OS 

Th4c report may not be reproduced except 1r "?ts entirety. 



^ ^ RONMENTflL 

OJ^IS^ 15:42 9312:647 6644 
TO 9130774577E9 PRGE ._0 1 3/0 1 4 

TEl ANALYTUAt — BANC ENtilNEElclNt: ®003 

TEI ANALYTICAL, INC. 
7177 NORTH AUSTIN • NlUS. tUINOlS « 60646 • 708/947-1345 

January 12« 1990 LABORATORY REPORT 1^4249 
Pa^a 5 of 5 pages 

Wang eneinooflng Ine 
1000 Hawchorne Oriva 
Itasca. IL 60143 

Attn: Janny Wang 
SAMPLE 
RECflveOt 01-09-90 0000 

TEI NO. 71299 
SAMPLE lOeNTIPlCATIONt 0-2 

iiti s£sy<,i 
PC8 <0.5 
Parfenmed on Rwsh Baaie 

9ilg egRFOgWEO 
pom 01-11-90~ 

Projoat 313-0.6 S&K Oalton 

Thig popont may not b® reproducod axcopt 1n its wrvt-trety, x'7 

$ay ?' *"• '/t® e. Marks, Ph.D. 
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AUGUST 1990 INVESTIGATION 
UNDERGROUND STORAGE TANKS 



TABLE 1 
SAFETY-EXEEN - DOLTON, ILUNOIS 

SOIL ANALYTICAL RESULTS 

SAMPLE 
LOCATION Benzene Toluenn ('iifcoes 

liiiiiii 
BTEX 

10,000 gal. - North <25 <25 <25 23J BDL 
10,000 gal. - South <5 <5 <5 <5 BDL 
10,000 gal. - East <5 <5 <5 5 5 
10,000 gal. - West <5 <5 <5 <5 BDL 
10,000 gal. - Bottom <25 <25 <25 20J BDL 
10,000 gal. - S.S. <5 <5 <5 <5 BDL 

lEPA Guidelines 25 * * * 16,025 

TABLE 2 
SAFETY-KLEEN - DOLTON, ILLINOIS 

SOIL ANALYTICAL RESULTS 

iiiiiiiiiiiliii 
iiliiiliiillii;;! benzene ^ Cyienes ; 
15,000 gal. - North <25 <25 <25 <25 BDL 
15,000 gal. - South <25 <25 <25 <25 BDL 
15,000 gal. - East <25 <25 <25 <25 BDL 
15,000 gal. - West <25 <25 <25 <25 BDL 
15,000 gal. - Bottom <25 <25 <25 <25 BDL 
15,000 gal. - S-S. #1 <25 <25 <25 15J BDL 
15,000 gal. - S.S. #2 <25 <25 13J 190 BDL 
lEPA Guidelines 25 * * * ' 16,025 
S.S - SoU Stockpile 
Concentrations in ppb (ug/kg) 
* - Included in calculation ibr Total BTEX 
J - The concentration list^ is an estimated value which is 

less than the specified miniitniTn detection limit but 
is greater than zero. 

BDL - Below detection limit 

M GROUNDWATER 
. TECHNOLOGY. INC. 
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YORK LABORATORIES 
A aVSION OF YWC 

REPORT TRANSMITTAL 

CLIENT 

ATTENTIDN 

REPORT NUMBER 

DATE 

GROUNDWATER TECHNOLOGY 
2200 N. Stonington Ave. 
Suite 160 
Hoffman, Estates, IL 60195 

John McBride 

CH901155 

August 30,1990 

The above referenced report is enclosed. Copies of this report and supporting 
data will be retained ih our files in the event they are required for future 
reference. 

If there are any questions concerning this report, please do not hesitate to 
contact us. 

Any samples submitted to our Laboratory will be retained for a maximum of 
sixty [BD] days from receipt of this report, unless dttier arrangements are 
desired. 

126 WEST CEtSUER COUFfT • SEHAUMBURS. ILUNOB 60195 • (7081 705 0740 
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YORK lAaORATDRIES 

August 30, 1990 

CH901155 
GROUNDWATER TECHNOLOGY 
2200 N. Stonington Ave. 

Suite 160 
Hoffman Estates, IL 60195 

ATTENTION: John MeBride 

PURPOSE AND RESULTS 

Two (2) soil samples were received on August 14, 1990 by York 
Laboratories of Chicago. These samples were analyzed, as received, 
for the requested volatile compounds, utilizing EPA approved 
methodologies. All analyses were performed within the recommended 
holding times. 

Results are presented in the following tables with chain-of 
custody documentation included as an appendix. 

DATA RELEASE AUTHORIZED BY: . IJT-ZZ.. 
Mark A. Hartwig 
President 

126 WEST CENTER COURT • 5CHAUMBUR5. ILLINOIS 50195 • (3121 705 0740 
" M: I" .i<i I; i i ii;; : ii! r-JMi i • : ir r':.! 
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QUALIFIERS 

U - Indicates that the compound was analyzed for but not 
detected. 

J - Indicates that the compound was analyzed for and determined 
to be present in the sample. The mass spectrum of the 
compound meets the identification criteria of the method. 
The concentration listed is an estimated value which is 
less than the specified minimum detection limit but is 
greater than zero. 

B - This flag is used when the analyte is found in the blanks as 
well as the sample. It indicates possible sample 
contamination and warms the data user to use caution when 
applying the results of this analyte. 

D - Sample extract was diluted by the factor listed due to the 
sample matrix and/or concentration levels. All method lower 
limits of detection for this sample are necessarily increased 
by this dilution factor. 

KB WEST CBsnW COURT • SCHAUMBURa ILUIMOIS 60195 • piS) 705 07-40 

rtID Ma\:RaE TURNiPiKE • MOrviROE. CDMMECTICU DS^D3 • rc-OBJ 261 ^5B 

KCB ROUTE 10 • WHIPPAW N'EVV JEH5EN' 0700! • 120I1 -42B 081 



ENT GROUNDWATER TECHNOLOGY 
B NO. GH9bll55 

BTEX COMPOUND LIST 
ug/kg 

SOIL 

Dilution Factor (DF) 

Method Blank 

Client I.D. 

Compound Lab I.D. 

1.0 5 5 Lower Limits 
of Detection 
(LLD) with 
no Dilution* 

Dilution Factor (DF) 

Method Blank 

Client I.D. 

Compound Lab I.D. 

VS0820 VS0820 VS0820 

Lower Limits 
of Detection 
(LLD) with 
no Dilution* 

Dilution Factor (DF) 

Method Blank 

Client I.D. 

Compound Lab I.D. 

METHOD 
BLANK 

N-
SIDE BOTTOM 

Lower Limits 
of Detection 
(LLD) with 
no Dilution* 

Dilution Factor (DF) 

Method Blank 

Client I.D. 

Compound Lab I.D. VS0820 
1155-
001 

1155-
002 

Lower Limits 
of Detection 
(LLD) with 
no Dilution* 

Benzene u UD UD 5 
Toluene U UD UD 5 
Xvlene U 23J 20J 5 
Ethvlbenzene U UD UD 5 

r _ • 

*MDL (Minimvun Detection Limit) = LLD x DF 

I! 
I! 

8 

8 



aiENT IDt 
CLIENT PROJ. ID! 

FOR CLIENT USE 

SflHPLE 
SET 

M-SIA/L 

-I 
SflMPLE ID DATE I t LAB 

(12 Characters) SAMPLED SMPL < 

la/ti/ii&m 
I 

_/_ I 
_/_ I 
_/_ 1 
_/ _ I 

/ 
/ 
/ 
/ 
_/ 
/ 
_/ 
_/ 
/ 
_/ 
/ 

I 

i 

YORK LABORATORIES 
CHAIN OF CUSTODY RECORD 

SAMPLE BOTTLE DESCRIPTIONS 

« NOTE ! For Lab Use Only REF. f 

BOTTLES PREPPED BYi DATE! TIME! 11 CUSTODY TRANSFERRED TO! 
i COOLER SEALED ? YES NO II 

SIGNATURE! - SEAL#! II SIGNATURE! 

YORK JOB 

TOTAL 
BOTTLES COMMENTS 

= TOTAL # OF BOTTLES 
sssssss=ssssssrsszrssss=s==sssrs=s:=s=: 

DATE! TIME! 

COOLER OPENED BY! 

SIGNATURE! 

s==s=a=Bs==='=i:ss=======s===ss=ss I'J : 

DATE! /_/ TIME! _ 
SEAL INTACT ? YES NO 
SEAL #! • 

!__ It COOLER RE-SEALED BY! 
N/A: II 

II SIGNATURE! 

DATE! 

SEAL #! 

TIME! 

SAMPLES COLLECTED BYi 

SIGNATURE! 

MEi 

SAMPLES SEALED? 

UERE SPLIT WITH ANOTHER PARTY? 
IF YES IDENTIFY! 

Ill YES 

YES 
szsssrsssssssssssss: 

NO' 

s:a==sss=as= 11 ggaaasssaas ni'.J=gsasg-3g=r L-^ss==ss=ssB=ssau— .. jrrasasgssassasssa^gasssasgaaaBBsrs 

TIME- _!_ II RECEIVED IN LAB BY! Z^T^f/Jy^/T^ DATEi^/^/^ TIME: • 
' y SEAL INTACT? YES NO N II 

NO II 
sssszssssss 

SIGNATURE! 
gsggsssauj:zzaj.sgajij:, 

SEAL INTACT? 
SEAL t! 

isgsggsaassgaaaggsggsagggggaga 

COOLER ID: kPAGE OF 
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VDRK LABORATORIES 
A OIVIsnN OF vw 

REPORT TRANSMITTAL 

REPORT NUMBER CH901150 

September 4, 1990 

la 

CLIENT 

ATTENTION 

GROUNDWATER TECHNOLOGY 
2200 N. Stohington Ave. 
Suite 160 
Hoffman, Estates, IL 60195 

John McBride 

The atxive refenenced report is enclosed. Copies of this report and supportirig 
data Will be retained in our flies in the event they are required for future 
reference. 

If there are any questions concerning this report, please do not hesitate to 
contact us. 

Any samples submitted to our Laboratory will be retained for a maximum of 
sixty tBD) days from receipt of this report, unless other arrangements are 
desired. 

125 WSJ CENTER CDURT • SCHAUMBURa ILLINOB 50195 • (7051 ̂ 15 G740 
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VDRK LABORATDRIES 

September 4, 1990 

CH901150 
GROUNDWATER TEGHNOLOGY 
2200 N. Stonington Ave. 

Suite 160 
Hoffman Estates, XL 60195 

ATTENTION: John McBride 

PURPOSE AND RESULTS 

Four (4) soil samples were received on August 14, 1990 by York 
Laboratories of Chicago. These samples were analyzed, as received, 
for the requested volatile compounds, utilizing EPA approved 
methodologies. All analyses were performed within the recommended 
holding times. 

Results are presented in the following tables with chaih-of 
custody documentation included as an appendix. 

DATA RELEASE AUTHORIZED BY: ^22^ , 
Mark A. Hartwig '' 
President 

les WEST CENTER COURT • 5CHAUMBURB. ILLINOIS B0I95 • [312] 705 071Q 
li'wn'Ui : ! Hr-i: iH • 

lir'HUili I! MW ll.riSI -1 : i."-it;!--ir-*!! r« 



QUALIFIERS 

U - Indicates that the compound was analyzed for but not 
detected. 

J - Indicates that the compound was analyzed for and determined 
to be present in the sample. The mass spectrum of the 
compound meets the identification criteria of the method. 
The concentration listed is an estimated value which is 
less than the specified minimum detection limit but is 
greater than zero. 

B - This flag is used when the analyte is found in the blanks as 
well as the sample. It indicates possible sample 
contamination and warns the data user to use caution when 
applying the results of this analyte^ 

D ̂  Sample extract was diluted by the factor listed due to the 
sample matrix and/or concentration levels. All method lower 
limits of detection for this sample are necessarily increased 
by this dilution factor. 

WEST CBSTTER mUHT • SDHAUMBURa ILUNOIS BOBS • [3ia) 705 0740 

r-i ii.i M:I\IROE TURNPIKE • Mrj\iHnE. eDNMErjin T • (203; 251 -WJB 

I ,r'V. I.'! U.TE IB • VVHIPP\M\ NiBV JERSEY' Q/ytl! • ;2CIJ -12(3 BlBl 



CLIENT GROUNDWATER TECHNOLOGY 
JOB NO. CH901150 SOIL 

BTEX COMPOUND LIST 
ug/kg 

Dilution Factor (DF) 

Method Blank 

Client I.D. 

Compound Lab I.D. 

1.0 1.0 1.0 1.0 Lower Limits 
of Detection 
(LLD) with 
no Dilution* 

Dilution Factor (DF) 

Method Blank 

Client I.D. 

Compound Lab I.D. 

VS0820 VS0820 VS0820 VS0820 

Lower Limits 
of Detection 
(LLD) with 
no Dilution* 

Dilution Factor (DF) 

Method Blank 

Client I.D. 

Compound Lab I.D. 

METHOD 
BLANK E-SIDE W-SIDE S-SIDE 

Lower Limits 
of Detection 
(LLD) with 
no Dilution* 

Dilution Factor (DF) 

Method Blank 

Client I.D. 

Compound Lab I.D. VS0820 
1150-
001 

1150-
002 

1150-
003 

Lower Limits 
of Detection 
(LLD) with 
no Dilution* 

Ben^ene U U -U U . 5 
Toluene U U U U 5 _ 
Xvlene U 5 U _U 5 
Ethvlbenzene U U U U 5 

-

li 
I] 

II 
l! 
1] 

IJ 
I! 
Ij 
Ij 
Ij 

« 

*MDL (Minimiun Detection Limit) = LLD x DF 
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ENT GROUNDWATER TECHNOLOGY 
NO. CH901150 SOIL 

BTEX COMPOUND LIST 
ug/kg 

Dilution Factor (DF) 

Method Blank 

Client I.D. 

Compound Iiab I.D. 

1.0 1.0 
—— 

Lower Limits 
of Detection 
(LLD) with 
no Dilution* 

Dilution Factor (DF) 

Method Blank 

Client I.D. 

Compound Iiab I.D. 

VS0814 VS0814 

—— 

Lower Limits 
of Detection 
(LLD) with 
no Dilution* 

Dilution Factor (DF) 

Method Blank 

Client I.D. 

Compound Iiab I.D. 

METHOD 
BLANK 

SOIL 
PILE 

—— 

Lower Limits 
of Detection 
(LLD) with 
no Dilution* 

Dilution Factor (DF) 

Method Blank 

Client I.D. 

Compound Iiab I.D. VS0814 
1150-
004 

—— 

Lower Limits 
of Detection 
(LLD) with 
no Dilution* 

Benzene U U 5 
Toluene u U 5 
Xvlene U U 5 
Ethvlbenzene U U 5 

I » 
I 
t 

*MDL (Minimim Detection Limit) = LLD x DF 

I 

I 

I 
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YORK LABDRA10RIE5 
AOMSnNOFYVW; 

RECEIVED m I'f m 

REPORT TRANSMITTAL 

REPORT NUMBER 

September 24, 1990 

CLIENT 
GROUNDWATER TECHNOLOGY 
2200 N. Stonington Ave. 
Suite 160 
Hoffman, Estates, IL 60195 

ATTENTION John McBride 

The above referenced report is enclosed. Copies of this report and supporting 
data will be retained in our files in the event they are required for future 
reference. 

if there are any quesOons concerning this report, please do not hesitate to 
contact us. 

Any samples submitted to our Laboratory will be retained for a maximum of 
sixty [BO] days from receipt of this report, unless other arrangements are 
desired. 

126 WE5T CENTER COURT • 5CHAUMBUR6. ILUNOB 60195 • [7GB) 705 0740 
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YDRK LABQRATDRIEB 

September 24, 1990 

CH901301 
GROUNDWATER TECHNOLOGY 
2200 N. Stonington Ave. 

Suite 160 
Hoffman Estates, IL 60195 

ATTENTION: John McBride 

PURPOSE AND RESULTS 

Seven (7) soil samples were received on September 21, 1990 by 
York Lciboratories of Chicago. These samples were analyzed, as 
received, for the requested volatile compounds, utilizing EPA 
approved methodologies. AH analyses were performed within the 
recoxomended holding times. 

Results are presented in the following tables with Chain-of 
custody documentation included as an appendix. 

DATA RELEASE AUTHORIZED BY: 
Mark A. Hartwig 
President 

laS WEST CENTER COURT • SCHAUMBURB. ILLINOIS BOBS • PlS] 70S 07-40 
r-"! i; I\iiT\i« It II • M! II i! : IK! : ; if ,-4t..r) • (t^i ii, r-bi 4-!'.;i 

i ir'M Kfli II 11 i • I.M ill'l • \\1 \! •/> II IfSi •, ; i/'iii:- ir^tll! -Ae'li I IIHl 



QUALIFIERS 

U - Indicates that the compound was analyzed for but not 
detected. 

J - Indicates that the compound was analyzed for and deteiTiiined 
to be present in the sample. The mass spectrum of the 
compound meets the identification criteria of the method. 
The concentration listed is an estimated value which is 
less than the specified minimum detection limit but is 
greater than zero. 

B - This flag is used when the analyte is found in the blanks as 
well as the sample. It indicates possible sample 
contamination and warms the data user to use caution when 
applying the results of this analyte. 

D ̂  Sample extract was diluted by the factor listed due to the 
sample matrix and/or concentration levels. All method lower 
limits of detection for this sample are necessarily increased 
by this dilution factor. 

IBB WE5T CEMTER COURT • SEHAUMBURa ILLINOIS 60195 • fTOBI 705 0740 
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CASE NAKEtATIVE 

All samples were analyzed according to the appropriate 
protocol. Samples were diluted by five (5) because only 25 ppb PQL 
for benzene was needed and a 24 hour turn around time was 
requested. 

<• 

B 



CLIENT GROUNDWATER TECHNOLOGY 
JOB NO. CH901301 SOIL 

BTEX COMPOUND LIST 
ug/kg 

Dilution Factor (DF) 

Method Blank 

Client I.D. 

Compound Lab I.D. 

1.0 5.0 5.0 5.0 5.0 Lower Limits 
of Detection 
(LLD) with 
no Dilution* 

Dilution Factor (DF) 

Method Blank 

Client I.D. 

Compound Lab I.D. 

VS0924 VS0924 VS0924 VS0924 VS0924 

Lower Limits 
of Detection 
(LLD) with 
no Dilution* 

Dilution Factor (DF) 

Method Blank 

Client I.D. 

Compound Lab I.D. 

METHOD 
BLANK 

NORTH 
WALL 

EAST 
WALL 

SOUTH 
WALL 

SOIL 
PILEll 

Lower Limits 
of Detection 
(LLD) with 
no Dilution* 

Dilution Factor (DF) 

Method Blank 

Client I.D. 

Compound Lab I.D. VS0924 
1301 
-001 

1301 
-002 

1301 
-003 

1301 
-004 

Lower Limits 
of Detection 
(LLD) with 
no Dilution* 

Benzene U UD UD UD UD 5„_ 

Toluene U UD ̂  UD UD UD 5 
Xvlene U UD UD .UD_ _ . 15J 5 
Ethvlbenzene U UD UD UD UD , 5 

Dilution Factor (DF) 

Method Blank 

Client I.D. 

Compound Lab I.D. 

5.0 5.0 5.0 
Lower Limits 
of Detection 
(LLD) with 
no Dilution* 

, 

Dilution Factor (DF) 

Method Blank 

Client I.D. 

Compound Lab I.D. 

VS0924 VS0924 VS0924 
Lower Limits 
of Detection 
(LLD) with 
no Dilution* 

, 

Dilution Factor (DF) 

Method Blank 

Client I.D. 

Compound Lab I.D. 

SOIL 
PILE#2 

WEST 
WALL BOTTOM 

Lower Limits 
of Detection 
(LLD) with 
no Dilution* 

, 

Dilution Factor (DF) 

Method Blank 

Client I.D. 

Compound Lab I.D. 
1301 
-005 

1301 
-006 

1301 
-007 

Lower Limits 
of Detection 
(LLD) with 
no Dilution* 

, 

Benzene UD UD UD 5 
Toluene UD UD UD 5 
Xvlene 190 UD UD 5 
Ethvlbenzene 13J UD UD 5 

ii 
ii 

I *MDL (Minimum Detection Limit) = LLD x DF 
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APPENDIX II-E 

MONITORING WELL COMPLETION FORMS 
DOLTON RECYCLE CENTER 

II-E-1 1983 INSTALLATIONS 

II-E-2 1988 INSTALLATIONS 



APPENDIX II-E-1 

1983 INSTALLATIONS 
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MONITORING WELL DETAILS 

r PnoTeeTivc CASIHS 

PWOFILE 
CROUNO SURFACe 

Piyi-

BtZowig l'<>H -42«>y 

CLAVEV ^AWP 

ijfcOD 1; liiBAiVgu 

4!jMe- tiL^y 

DCJjwuiAM • 

4ikvJoi)' cu«>y 

4»HS <^<^l>K/eu 

BOTTOU OF BORINO 

LEOEND 

IV^".! OROUT 

t 
v'V 

DEPTH ELEV, 
0.0 

-5^2.46 

^.o -5ea.%e-

d.o 

te».o 

MOTES 
f. NOT ONAWN TO SCAtC 

9 nrPTH AND ELEVATION DATA IS 

SUMMARY OF GROUND WATER LEVELS 

i^4.o 

CL 
til 
Q 

»<y'VA^ ^ 
' ^>J« ea*«>U4) 

>Vt 09 

DATE 

GROUND WATER LEVEL OBSERVATIONS 
MONITORING WELL NO.JI 

GENERAL NOTES 

DATE 
TtME 
aftfn 

"/Vg3 

WATER LEVEL 
DEPTH 

3'- S" 

t'-lf 

i'-Kt 

i-fi* 

ELEV. 

SIO.'H 

5»I.»T 

«o.»S 

COMMENTS 

1. Monitoring Hell Installed on 7/2l/8'5. 

2. Under "Cround Water Observations", 
water depths reported are from top 
of casing. 

3. Under "Suimary of Cround Water 
Levels", water depths reported are 
referenced to ground surface. 

SALISBURY ENGINEERING/ATEC 
»0I EAST MAIN STREET >•• GRIFFITH, INDIANA 

IN5TALUTI0N DETAIL -MONITORING IVELL HO. 1 
MaKESSOH CHEMICAL CChlPANy 



MONITORING WELL DETAILS 

PROFILE \-

OB' eau^ngp. »uA^ 

4«AVi«M-P<^eK 

^w.-T'i •AOO 

AUO 

CAb^J^U, 

bajwu ^ 

^etMi OP SiMD 

1? 
OUtbOiC 

BOTTOM OB eORINO 

LEGEHD 

m -OUT 
BENTONITE 

ORANULAR BACKFILL 

SOIL 

WE^^RI w 

PROTCOTIVE CASINS 

DEPTH ELEV.. 

J4^/iW °° — 
—511.5<, 

t.': 

I.a 

7.0 

fi.ff 5^.5^ 

— ^ II.O 

—5fl3.5t 

—5B2.»o 

i>.o -57a.3fc 

NOTES • 

I. NOT DRAWN TO SCALE 

: 2. DEPTH AND ELEVATION DATA IS 
APPROXIMATE. 

3. DEPTH AND ELEVATION IN FEET. 

SUMMARY OF GROUND WATER LEVELS 

Si}J.o 

lo/f/BB ll/l l./9l^ 

DATE 

H/V«9 

GROUND WATER LEVEL OBSERVATIONS 
MONITORING WELL NO. ^ 

CREEN 

DATE WATER LEVEL! COMMENTS 
TIME DEPTH ELEV. 

COMMENTS 

WB4 «<s- mil «<s- mil 

r-i' r-i' 
«»/'VAS 2'-7)4* #«>•» 2'-7)4* #«>•» 
nW7/T a'-2-a'-2-
ll/*/09 

fc-
r 

GENERAL NOTES 

1. Monitoring Hell Installed on l/X'J./a'i. 

2. Under "Ground Water Observations", 
water depths reported are fran top 
of casing. 

3. Under "Sunmary of Ground Water 
Levels", water depths reported are 
referenced to groimd surface. 

SALISBURY ENGINEERING /ATEC 
1501 EAST MAIN STREET ••• GRIFFITH. INOIANA 

INSTALUTION DETAIL - MONITORING WELL HO. 2 
MOKESSON CHEMICAL CCMPANY 
OOLTOH PUNT 
DOLTOH, ILLINOIS 

DRWN£ JITC-
I) /-
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MONITORING' WELL DETAILS 

PROFILE 
OROUND SURFACE 

S,' tAJPH 

fiuu 

\ 

$&UOV 

£.\.bH 

PROTCSTIVC CASiHa 

OEPIM 

iEF=^!«r' ° ° -

Ds>nwi sxzctJiJ 

5IL1V 

4 
(ijizwei-

(ttlCMiCAw- CSPOK.) 

WTTOU OF BORINS 

g p 

% 

•"t* 

!|* * 
\. • 
1*. J •. 

••• i— 'J; 

nr 1" 

r'f. — 
y, 

0, • % \ HZ 
•/ 
't' 

V " 
E 

{ V 

ft E 
••J 
.V 

— /* ••J 
.V 

uil Lx. 

ELEV, 

2.tJ 

5.0 

Jj.o 

-J1IS5 

I 

-5^0.5^ 

-5ar«5> 

1^.0 -y?0.o5 

LEOEND^ 

GROUT 

BENTONITE 

i((»;;Vv'| GRANULAR BACKFILL 

.;M t. NOTES 

, ;i i -r:.' DRAWN TO SCALE 
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DATA IS 

3. OEPTH AND ELEVATION IN FEET. • NATURAL SOIL 

WELL SCREEN 

'J-.- 1K.*I< •• 

- •: i-M, 

SUMMARY OF GROUND WATER LEVELS 
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itj 
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\on/e^ 
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DATE 

l>/«/03 

GROUND WATER LEVEL OBSERVATIONS 
MONITORING WELL MO & 

EoaczmaDsza 
TIME DEPTH ELEV. 

13MI J-3' 

»'-sV 
57.?. «• 

5«.7o 

VK>-'» 

6^o.4o 

COMMENTS 

GENERAL NOTES 

1. Monitoring Well installed on 7/23/53. 

2; .Under "Ground Hater Observations", 
water depths reported are frocn top 
of casing. 

3. IMder "Suimary of Ground Water 
Levels", water depths reported are 
referenced to ground surface. 

SALISBURY ENGINEERING/ ATEC 
ISO! EAST MAIN STREET ••• GRIFFITH, INDIANA 

INSTALLATIOtf DETAIL - MOrilToniHG WELL NO. 3 
McKESSOH CHailCAL CttlPANY 
DOLTOH PLANT 
DOLTON, ILLINOIS 
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MONITORING WELL DETAILS 

PROFILE 
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•V;:,.;,' r-;• NOTES-.;,.;.: 

1. NOT DRAWN TO SCALE ' 

Z. OEPTH AND ELEVATION OATA IS 
APPROXIMATE. 

; ;(;l . 3. OEPTH ANO ELEVATION IN PEET. 
I. •• : • 

SUMMARY OF GROUND WATER LEVELS 

S04.O 

Q. 
(U 
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-fr.o 

"DATE 

GROUND WATER LEVEL OBSERVATIONS 
MONITORING WELL NO.. 4 . 

GENERAL NOTES 

DATE WATER LEVEL 
COMMENTS ' 

TIME DEPTH ELEV. 
COMMENTS ' 

3'-3- SVf.2' 3'-3- SVf.2' 

w/x/f! 2'-lo" s»n,a3 2'-lo" s»n,a3 
I<!HRA5 V-4V SJf.tS V-4V SJf.tS 

"/»/«?. f-ioVi na.Tf f-ioVi na.Tf 
iVe/»» 

3'-o' 3'-o' 

• f 

L 
f-1 ' 

1, Monitoring Well installed on 7/2'i/o-%. 

2. Under "Ground Water Observations", 
water depths reported are from top 
of casing. 

3. Under "Sunnary of Ground Water 
Levels"', water depths reported are 
referenced, to ground surface. 

SALISBURY ENGINEERING /ATEC 
1501 EAST MAIN STREET - GHIf PITH, liNOIAN 

INSTALLATION DETAIL - LUNITORING WELL NO. <i 
MokeSSON CHEMICAL COI.IPANY 
OOLTON PLANT 
OOLTOH, ILLINOIS 

TTE" 



MONITORING'WELL DETAILS 
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PROFILE 
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SGLI.: NOTES - ;, 'I-.L ^• • • V , 

1. HOT DRAWN TO SCALE 

2. DEPTH AND ELEVATION DATA IS 
• . APPROXIMATE. 

• • . 3. DEPTH AND ELEVATION IN FEET. 

: : . 1 • • 

WELL SCREEN 

. SUMMARY OF GROUND WATER LEVELS 

Q. 
U 
a 

GROUND WATER LEVEL OBSERVATIONS 
MONITORING WELL WO- ^ 

DATE 

TIME 
WATER LEVEL 
DEPTH ELEV. 

COMMENTS 

GENERAL NOTES 

1. Monitoring Well Installed on o/xo/s-a. 

2. Under "Ground Water Observations", 
water depths reported are from top 
of casing. 

3. Under "Suimary of Ground Water 
Levels", water depths reported are 
referenced to ground surface. 

SALISBURY ENGINEERING/ATEC 
1501 EAST MAIN STREET ••• GRIFFITH, INOIANA 

INSTALLATION DETAIL - MONITOniHG ttELL NO. 5 
MoKESSOH CHailCAL CtttPANY 
DOLTON PLAMT 
DOLTON, ILLINOIS 



MONITORING WELL DETAILS 

. tpil 

PROFILE 

<Si2A.y 

4AUDy iLAV 

<2U6.V 

BOTTOM or BOniHO 
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OROUT 
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|;f:V;>'| ORANULAD BACKRILU 

NATURAL SOIL 
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PERTH ELEV. i. 
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• r-
«ft6.<"r ; 

507. ; 

q.o —^sas.of 

, IS..© 57'?-o'? 

, le.e. 5n r>^ 

•f.-
•I 

NOTES - ; , -

1. HOT DRAWN TO SCALE / 

2. DEPTH AND ELEVATION DATA IS 
APPROXIMATE. 

3. DEPTH AND ELEVATION IN FEET. 

. . . ' V . 

SUMMARY OF CROUNO WATER LEVELS 

1 r 
lyrV" ̂  i/e/03 

IBbAptLKf) ' ' 

DATE 
/'/5/SS 

GROUND WATER LEVEL OBSERVATIONS 

MONITORING WELL N0._^ 

DATE WATER LEVEL 
TIME 

Wll" 

DEPTH 

«'-9' 

4'AVA' 

B'-C' 

ti/R/n 

t'-e' 

a'-ii' 

ELEV. 

W/./T 

SM.fc 

fen.94 

»olb 

506. S3 

COMMENTS 

GENERAL NOTES 

1. Monitoring Well installed on 7AVe.3 

a. Under "Ground Hater Observations", 
water depths reported are From top 
of casing. 

3. Uhder "Stmnary of Ground Water 
Levels", water depths reported are 
referenced to ground surface. 

SALISBURY ENGINEERING/ATEC 
1501 EAST MAIN STREET — GRIFFITH, INDIAK 

IHSTALLATIOM DETAIL - LION I TOR INC WEIL NO. ( 
LleKESSON CHBIICAL CMI'ANY 
OOLTON PLANT 
DOLTON, ILLINOIS 

ORWNdQl 
cx DATF "/V CMC 



MONITORIMG WELL DETAILS 

PROPI - Y 
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9.0 
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1,o 

IC-O 
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JO*-so 
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. le.o 

NOTES 

1. NOT DRAWN TO SCALE 

2. DEPTH ANO ELEVATION DATA IS 
APPROXIMATE. 

3. DEPTH AND ELEVATION IN PEET. 

iSUMMARY OF GROUND WATER LEVELS 

Z 
0 

1 
UJ 
J 
111 

DATE 

GROUND WATER LEVEL OBSERVATIONS 
MONITORING WELL NO.JZ 

TIME DEPTH ELEV. 
COMMENTS 

GENERAL NOTES 

1. Monitoring Well installed on 7/ac./a-5 

2. Under "Ground Hater Observations", 
water depths reported are from top 
or casing. 

3. Under "Surmary of Ground Water 
Levels", water depths reported are 
referenced to ground surface. 

SALISBURY ENGINEERING/ATEC 
1901 CAST MAIN STREET ••• ORIFPITH, INDIAN/ 

INSTALUTIOH DETAIL - MONITCRINQ WELL NO. 
MoKESSON CHEMICAL COMPANY 
DOLTON PUNT 
DOLTON, ILLINOIS. 

i» , J 



MONITORING WELL DETAILS 

I- PftoTcetive CAsiHa 

PROFILE 
GROUND SURrACE. 
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NOTES 

1. NOT DRAWN TO SCALE 

• ' • E. DEPTH AND ELEVATION OAT* IS 
APPROXIMATE. 

3.0EPTN AND ELEVATION IN REET. 

i . 

SUMMARY OF GROUND WATER LEVELS 
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jof.o 
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O. 

GROUND WATER LEVEL OBSERVATIONS 
MONITORING WELL NO. & , 

DATE 

TIME 

i'/T/W 

B 

WATER LEVEL 
DEPTH 

28'4" 

t7'A>i' 

76-4tt" 

it'-Z' 

ELEV. 

546.3$ 

$44. T4 

fro. 9' 

«46.*> 

COMMENTS 

GENERAL NOTES 

1. Monitoring Well Installed on ic/(>/e^. 

2. Under "Ground Water Observations", 
water depths reported are from top 
of casing. 

3. Under "Sumnary of Ground Water 
Levels", water depths reported are 
referenced to ground surface. 

SALISBURY ENGINEERING/ATEC 
1501 EAST MAIN STREET GRIFFITH,INDIANA 

INSTALLATION DETAIL - MONITOniNQ mL NO. 8 
jyloKESSON CHEMICAL COMPANY 
DCLTCN PLANT 
DOLTCN, ILLINOIS 

ORWMjiiU 
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MONITORING WELL DETAILS 

tF=a 

PWOFlue 
GROUNO SORfACC 

cuikV, ^tztkveL, 
BOc>&ue 
PlUl-
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fJU£k(S, 

e«3owU, 
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LEOEHD 

® ewoT 

K 

ij' 

DEPTH ELEV, 
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*.s; 

,*!' 

2.5» -s<?0.44 

>.o 5a';'"JO ' •••' •' •-io , I .11 

3.) 557,5(1 

--

NOTES 

BENTONITE 

O^IULAR BACKriLL 

»L SOIL 

O^IULA 

I. NOT ONSWN TO SCALE 

E. DEPTH AND ELEVATION DATA IS 
APPflOXIHATE. 

3. DEPTH AND ELEVATION IN PEET. 

fej ^ 

SUMMARY OF GROUND WATER LEVELS 

t 
Ui 

a. 
tij 
o 

DATE 

GROUND WATER LEVEL OBSERVATIONS 
MONITORING WELL NO. lo 

DATE 
TIME 

WATER LEVEL 
DEPTH ELEV, 

COMUENTS 

GENERAL NOTES 

1. Monitoring Well installed on to/t,/e». 

2. Under "Ground Water Observations", 
water depths reported are from top 
of casing. 

3. Under "Siiimary of Ground Water 
Levels", water depths reported are 
referenced to ground surface. 

SALISBURY ENGINEERING / ATEC 
ISO! EAST MAIN STREET - GRIFFITH. INDIAN. 

IKSTALLATION DETAIL - MONITORING IVELL HO. ir 
McKESSON CHQAICAL COMPANY 
OOLTON PLANT 
ODLTOH, ILLINOIS 

ORWRiil:. 
CR DATE Ji 2_ FILEjk£jEL. 



MONITORING WELL DETAILS 

PROFILE 
CROUNO SURFACE 

PR£?VJU 

CLikVev, e-ikuov 
-ropt>oii-

gii^owu t>Ti?etkVC4, 

•f.iu-TV CLU^ 

BOTTOM OF BORINO 
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S """"T 
1^^ BENTONITC 

K;-;'..';! GRANULAR BACKFILL 

NATURAL SOIL 

WELL SCREEN 

{.;•• 

DEPTH ELEV. | 

3.e> 

• 5. & 
ei.e- — 

. r NOTES 

- 1. NOT DRAWN TO SCALE 

B. DEPTH AND ELEVATION DATA IS 
APPROXIMATE. 

3. DEPTH AND ELEVATION IN FEET. 

SUMMARY OF GROUND WATER LEVELS 
J/ 

z 
0 

1 
UJ 

DATE 

GROUND WATER LEVEL OBSERVATIONS 

MONITORING WELL NO.JLL_ 

DATE WATER LEVEL 
COMMENTS 

TIME DEPTH ELEV. 
COMMENTS 

• • 

GENERAL NOTES 

1. Monitoring Well installed on \o/e./e,^. 

2. Under "Ground Water Observations", 
Hater depths reported are from top 

, or casing. 

3. Under "Simmary of Ground Water 
Levels", water depths reported are 
referenced to ground surface. 

SALISBURY ENGINEERING/ATEC 
1S0I EAST MAIN STREET - GRIFFITH. I NO! Ai 

KISTALUTION DETAIL - MONITORING WELL NO. 
UoKESSON CHEMICAL CaiPANY 
DOLTON PLANT 
OOLTON, ILLINOIS 

DHWNiiiL. ~ ; . , „ 



MONITORING WELL DETAILS 

GROUND 
PROFILE 
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NOTES • 
. 1. NOT DRAWN TO SCAtt 

Z. DEPTH AND ELEVATION DATA IS 
APPROXIMATE. 

3. DEPTH AND ELEVATION IN FEET. 

SUMMARY OF GROUND WATER LEVELS 

i^io. 

. fllo-

^ 51/. 

2 S«,.o_} 

^ S6«A; 
Ul 

ttl.a. 

Sth.OL 
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I ZO 
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l«/i2/4^ 
(Lb ROAOiUl.) 

'/A/pa 

DATE 

GROUND WATER LEVEL OBSERVATIONS 
MONITORING WELL NO: '2-A 

DATE 
riMC 

MZSSS 

WATER LEVEL 
DEPTH 

S'-o' 

5'-'V 

g'.f/t' 

ELEV. 

910.4S 

fiooj 

fie. JS 

310.30 

COMMENTS 

GENERAL NOTES 

1. Monitoring Well Installed on lA/f 

2. Under "Ground Watfer Observations" 
water depths reported are from to 
of casing. 

3. Under "Sunmary of Ground Water' 
Levels", water depths reported ar 
referenced to ground surfdce. 

SALISBURY ENGINEERING/ATEC 
IJOI EAST MAIN STREET ••• GRIFFITHiIND 

INSTALUTION DETAIL - MONITOniNQ WELL 110. 
MoKESSON CHEMICAL COMPANY 
DOLTOH PLANT 
OOLTON, ILLINOIS 
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CK_ DATE •^>3 FILE.M2-' 



MONITORING WELL DETAILS 

PROFILE 
OROUND SURFACE 
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1. NOT DRAWN TO SCALE 

2. DEPTH AND ELEVATION DATA IB 
APPROXIMATE. 

3. DEPTH AND ELEVATION IN FEET. 

SUMMARY OF GROUND WATER LEVELS 
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lO/iVaT. 

DATE 
i"/f/»9 

GROUND WATER LEVEL OBSERVATIONS 
MONITORING WELL NO.J^ 

GENERAL NOTES 

1. Monitoring Well Installed on HJ/T/P?. 

2. Under "Ground Water Observations", 
water depths reported are from top 
of casing. 

3. Under "Simmary of Ground Water 
Levels", water depths reported are . 
referenced to ground surfdce. 

SALISBURY ENGINEERING/ATEC 
1501 EAST MAIN STREET GRIFFITH, INDIANA 

INSTALLATION DETAIL - MOIIITOniNG WELL HO. 13 
McKESSON CHD.IICAL COI.IPANY 
DOLTON PLAIIT 
DOLTON, ILLINOIS 
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MONITORING WELL " DETAILS 

PROFU^ 
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NOTES 

1. NOT DRAWN TO SCALE 

E. DEPTH AND ELEVATION DATA IS 
APPROXIMATE. 

3. DEPTH AND ELEVATION IN FEET. 

SUMMARY OF GROUND WATER LEVELS 
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(UO OBMXUb') 

II/E 'SB 

GROUND WATER LEVEL OBSERVATIONS 
MONITORING WELL NO 

DATE WATER LEVEL 
TIME 

6L3-

DEPTH 
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ELEV. 

#e7./7 

St6.4Z 

COMMENTS 

GENERAL NOTES 

1. Monitoring Well installed on if/'2-/ 

2. Under "Ground Water Observations", 
water depths reported are from top 
of casing. 

3. Under "Suimary of Ground Water 
Levels", water depths reported are 
referenced to ground surfdce. 

SALISBURY ENGINEERING/ ATEC 
1501 EAST MAIN STREET - GRIFFITH, INOIAl 

INSTALLATION OETATL - MONITORING WELL NO. 1 
McKESSON CHD.IICAL CaiPANT 
OOLTON PLANT 
DOLTON, ILLINOIS 

DRWNjUt- , J.^ y 
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MONITORING WELL DETAILS 
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NOTES iV i! . : -

1. HOT ORAWH TO SCALE 

2. DEPTH AND ELEVATION DATA IS 
APPROXIMATE. 

3. DEPTH AND ELEVATION IN FEET. • w t»WPs« 

L SOIL 
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SUMMARY OF GROUND WATER LEVELS 
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GROUND WATER LEVEL OBSERVATIONS 
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»7.»S 

6ee>.ir 

5M.47 

5ftt.B7 

COMMENTS 

GENERAL NOTES 

1. Monitoring Well Installed on io/i-z/»t,. 

2. Under "Ground WatOr Observations", 
water depths reported are front top 
of casing. 

3. Under "Sisinary of Ground Water 
Levels", water depths reported are 
referenced to ground aurfdce. 

SALISBURY ENGINEERING/ATEC 
1501 EAST MAIN STREET - GRIFFITH, INDIANA 

INSTALLATION DETAIL - LION I TOR INC V.ELL NO. lC 
UcKESSOII CHD.1ICAI. Car ANY 
DOLTON PLANT 
OOLTON, ILLINOIS 

ORWH £/•'-



MONITORING WELL DETAILS 
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NOTES - -T. 
L , . . ; I • 

i . 1- NOT ORAWN TO SCALE ' ! 

; . 2. OEPTH ANO ELEVATION OATA IS 
i'l APPROXIMATE. 

; I' S. DEPTH ANO ELEVATION IN FEET. 

SUMMARY OF GROUND WATER LEVELS 
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DATE 
ZV'I/BS 

GROUND WATER LEVEL OBSERVATIONS 
MONITORING WELL NO.JJL. 

DATE 1 WATER LEVEL 1 
COMMENTS 

TIME DEPTH ELEV. 
COMMENTS 

t'-Ti" ^.Tf t'-Ti" ^.Tf 

t'-9" 58} .82 t'-9" 58} .82 

'f/Z.at t'-o" t'-o" 
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1 • • 
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GENERAL NOTES 

1. Monitoring Well installed on lo/iz/aa. 

2. Under "Ground Watfer Obsftrvations", 
water depths reported are from top 
of casing. 

3. Under "Suimiary of Ground Water 
Levels", water depths reported are 
refOrenced to ground surfdce. 

SALISBURY ENGINEERING/ATEC 
1S0I EAST MAIN STREET GRIFFITH, INOIANA 

INSTALUTION OCTAIL - MONITCRINQ V/ELL HO. 17 
MflKESSON CHOAICAL COtPAHY 
OOLTON PLANT 
DOLTON, ILLINOIS 
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DETAIL OF UONITORINO WELL NO. SK-1 
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Silty CLAY 

> ATERIALS USED: 

S to. Lb. e>gl of Sin. 

1/2 B.lL.I. of Binlnnlt. I 

_5 Cnllnni •» Crnit 

t.O 

2.0 

0.0 

Tnp ol Cip 

•551.""S 
•590.5J 

-OrnnI 

i 

•fi-.-

10.0 

2.0 

0 

m 

m 

583. i<5 

588.1.5 

-a* SInlnlnni Still PIpi 

7.0 
-a* * to Slot Will Sciiin, 

-581.. 1.5 
s.e PL 

-Cnirii Sin. 

•9"-
• KWH —12.0" 579.<15 

HO YES; 

1. Hot to Scill. 

a. Ooptk no. Eloritlon .ill li ippf oilnili. 

3. Doptk M. EloTitlon In Put. . 

SUMMARY OF GROUND WATER LEVELS 

A. 
UJ 
o 

OATC 

GROUND WATER LEVEL OBSERVATIONS 
MONITORING WELL NO.SafcL 

Tiuc 
DITt wtTE. LEVEL 

OCPTM 

/.5t> 
tLEv. 

{^.10 

tOUulNTS 

•GENERAL NOTES 

1. Wil) Instilled on IO/S/86. 

2. Uiter level eeitured fron top of 
Inner easing. 

ATEe Associates, Inc. 
tM8 MOHI »i.o*s • PO'I 

DETAILS OF UONITORINO WELL NO. SK-I 

SAFETY-KLEEN CORPORATION 
OOLTON, ILLINOIS 

pnoN. 
c« fMTP 11/12/ee r.ir a-3217 



DETAIL OF MOMITORIHa WELL NO. 8K>2 

nBiarmaBsurACHW* CA«i* 

r I 
|Uri 

MOMI Cov*r 

Oro»ii4 »wrt*c» 

TOPSOIL 

_lAl 

Loose SAND 

?.V 

UM.WJ;W;AL O-O; ^\W 

Stiff CLAY 

• Top ol Cop 0.3'|--

-Oroul 

2oO'** 

^•lUU 

Very stiff SILTY CLAY 

10.0' 

i 
f:;vl 

MUnetBsto* 

589.55 

588.55 

7.O' 5B<I.55 
-t' P 10 Slot Won Sctoon, S.O Ft. 

-Cooroo SOB4 

• •"•w—u.o' 579.55 

8 100 Lk. Bops of Soop 

_1Z2- B.Ckot. of B.ol.oit. I 

8 Goltooo ol Cool 

SUMMARY OF GROUND WATER LEVELS 

z 
o p 
t 
w 
-I 
III 

DATE 

GROUND WATER LEVEL OBSERVATIONS 
MONITORING WELL NO. SK-a 

2."^ ^-^1* 

NOTtS: 

1. Hoi le Scftlo. 

2. Doptb ontf Elovallofi data la approilmato. 

3. Doptb Md Elofalloa la Fool. 

DATE 
TIME 

WATCH tCVCl 
DCFTw l ILCW 

COWUCMTS 

•GENERAL NOTES 

1. Utll Instklled on! 10/5/88. 

2. Uater level measured fran top of 
inner casing. 

ATEG Associates, Inc. 

DHWN. 
Cd 

CL 
W 
o 

Ce*»«ew Nk irtBI WewCfkew* »• 0^91 Ktt 

DETAILS OF MONITORING WELL NO. SK-2 

SAFETY-KLEEN CORPORATION 
DOLTON. ILLINOIS 

narr 11/12/68 ni r 8-3gl7 



DETAIL OF MONITORING WELL NO. SK-3 

OSCRAUZEDSUBSUtFACEPMfU D»tilh El«». 
-FlHth Mount Covnr 

Otound Surtnco-

Sand and Silt FILL 

Loose Silt and Clay 
FILL 

.2^ 

-Oroul 

Very ft i ff to stiff 
CLAy 

MATERIALS USEOl 

too Lb. 8.1 

1 Oillbne at Bantonlta Slurry 

J Ci 

>•7 

1.0' 590.J2 

I Duntenitu Slurry 

589.32 

ii.S* 586.82 

-Coaiau Sand 

I FL 

h 9" H 
• Botten el Wan -- 9.5' 581.82 

MOTES: 

1. Net te Scale. 

2. Depth and Eleeatlen data la appreilmata. 

3. Depth and Eieratlen In Feat. 

GROUND WATER LEVEL OBSERVATIONS 

MONITORING WELL NO SK-3 

!^M 

OATt 
TIME 

WATCR LCVCL 
DIFTH I Ittv. 

/.7s> 
tOMMtuTS 

GENERAL NOTES 

1. Util Installed on 10/6/88. 

2. Water level measured frdn top of 
Inner easinj. 

ATEG Associates. Inc. 
iset I... M.. SMM. * C..n.e. rij-t 

r* Ctrl t}*saw.c».b.«* »• is.yi sn rcr: 

DETAILS OF MONITORING WELL NO. SK-3 

SAFETY-KLEEN CORPORATION 
DOLTON. ILLINOIS 

PA-H. 
C* f>ATr 11/12/ea r,„r 8-3217 



OCTAtL Of UONITOmNO WELL NO. SK-4 

^Leckht* 

• pjl-ToprtCm -— +1:52' 593! 
Cfa«i>4 t<^M« 

3r flPWR 

Stiff Silt, and Clay 
ria 

J.O'I 
ncdiura dense SAND 

Stiff CLAY 

BenenefBorti* 

Mt.TERIAL» USeO! 

3- too la. B.« 

.71 

.59 

o.o' 532.07 

-Cro«t 

Jai: 

6.0 

Stiff SILTr CLAY 

10.0 

••'d 
>iin V 

1.5' 590.57 

MeaHe PeHete 

2.5' 589.57 

-<* SteWM* SlMl Pipe 

5.5' 586.57 

-J- a 10 SM WeB Scfeee, ».0 Ft. 

-Cearae Send 

••--10.5'—581.57 
!-9"H 

1 ^2 Seeteti el Seeleelta Pellelt 

_J_ Cell... el ore., 

MOTES: 

1. Het.le Scale. 

S. tleplk and Beraltoa data la at 

3. Deplk and EleealleD le.Fadl. 

SUMMARY OF GROUND WATER LEVELS 

DATE 

GROUND WATER LEVEL OBSERVATIONS 
MONITORING WELL NO. SK-4 

PATC 
TIMC 

waTtA HVCL 
tOMMCHTS 

•GENERAL NOTES 

1. Uell Installed onllO/VSB. 

2. Water level measured from top of 
inner casing. 

ATEG Associates, Inc. 
1M1 Imt M.« IfMi • C*tn.«e. .ots 

CaiAN* Rki tfitl ^ 37% tei; 

c< 

« 
0 
u. 

1 >-
On 
UJ 
a 

DETAILS OF WONITORING WELL NO. SK-4 

SAFETY-KLEEN CORPORATION 
DOLTON, ILLINOIS 

ncTf IT/ra/eS m r 8-3217 

0 



DETAiL OF MONITORINa WELL NO. SK-8 

-LocklAf 

OBBmgCTtUMUFAl 

OevndiSwIse* -

Gravelly Clay. FILL 

1.0' 

Stiff clayey SILT 

2.J'| 

Clayey SILT 

6.0* 

Stiff CLAY 

• 

in.n-1 a 1 

FATCRIALS USCO: 

? 100 Lk. Baoi •! 

Ml. 

D»rtlt gu«. 

-To* 01 Cao---

591.71 

... 1.5. 550.21 

Ma Rakota 

2.5' 589.21 

5.5' 585.21 

r a 10 Sa( Wal Scraaiv S.0 Ft. 

--10.5 581.21 

HOTCS; 

1. Nat la Scala. 

2. Oaplk aad eiofatlaa data ta appfaalaiala. 

S. Oaplk and Elaaatlan la Faat. 

SUMMARY OF GROUND WATER LEVELS 

o 
u. 

A. 
Ul 
o 

DATE 

GROUND WATER LEVEL OBSERVATIONS 
MONITORING WELL NO. SK-S 

8^0 

OATt 
TIME 

WATER LEVEL 
OEPTM I EtE^ 

l.t>p 

tOMMtNTS 

•GENERAL NOTES 

1. Well Initalled onloA/88. 

2. Uatcr level neaiured frsn top of 
inner ceting. 

ATEC Associates, Inc. 
% Caitta^. IkWaoe* aO'.i 

'Cd^MA Fw c««i 1)971 in vet: 

DETAILS OP MONITORINQ WELL NO. SK-5 

SAFETY-KLEEN CORPORATION 

bOLTONe ILLINOIS 

C* 11/12/S8 ri. r 8-3217 

V 



DETAIL OF UONITORINO WELL NO. SK-« 

Elo». 

luth Uount Cov*r 

OrouKd Surtac* 'T 
antm 

VATERIAtS USED: 

_i_ 100 Lb. 8««> ol 

5 Calleii *1 Orbat 

ITTtmiSSS 
TOPT^^" O.if—SsV.?} 

Oroal 

o.p 592. 17 

2'.0' 590.71 

—Oaalonlla Pallala 

3.0' 589-71 

-2' SlaMMa Staal l>l|>a 

— — - 7.0'—-585.71 
2' bio SIbl Wbll *ct»aa, S.OfL 

-Cearaa Saad 

SUMMAr^Y or GROUND WATER LEVELS 

z 
o 
K < > 
UJ 

of woll 
• a....•••12.0'";"$ Bo a7t 

NOTES; 

U Not \9 ScoU. 

t» Oo^tk 994 EloTvllon dtto.lt 

9. Dtplb tod Cltftllot it Fttt. 

DATE 

GROUND WATER LEVEL OBSERVATIONS 
MONITORING WELL NO SK-< . 

CATC 
TlUC 

uraTtR HvtL 
XPTH I tltv. 

tOMUtNTS 

•GENERAL NOTES 

1. Well instilled on 

2. Vtter level measured frcn top of 
Inner caslnj. 

ATEC Associates, Inc. 
tMI imrn M«e> 0 C*an.». taW..*. dkl1| 

Cmrnh Rk 111*1 19171 tn.wi: 

DETAILS OF MONITORtNa WELL NO. SK-S 

SAFETY-KLEEN CORPORATION 
DOLTON, ILLINOIS 

pa we i 
e< OITE JUaaZSL- riLE 9-??v7 



DETAIL OF IIONtrORINQ WELL NO. SK-6D 

OeCimtTtDSUBStfFACgFWOWLg De£th. eu». 

ClOMtf •OTI*C.-7 

...ndTOmr^^ Gravel 

hedlum St Iff and $ti ff 

CLAY 

17.5 

Very stiff 51LTY CLAY 
to CLAYEY SILT 

r U^mni C»f*r 

0.0> 

o.w..4h.so 

-Or out 

-f PVC I 

37.0'| 

Hard SILT and CLAY 

BEDROCK - DOLDHITE 

aellMe el BMln. 

MATERIAL* WSEO: 

i-1/7 ,00 Lb. Bete el Seej 

'0 Cell... .1 B..le.ll. S 

e. Oro.t 

1.5.3 

K 9"H 
*5.3' -51.6.68 

MOTES: 

1. Mel to Scale. 

2. Depth ae. Elevatlea dala U appreilmate. 

2. Depth an. Elevatlea la Faal. 

SUMMARY OF GROUND WATER LEVELS 

ato-

- feo. 

e 
li. 

K 
C. 
Ul 
o 

DATE 

GROUND WATER LEVEL OBSERVATIONS 

MONITORING WELL NO SK-«D 

Dart 
T.uc 

waTta LEVEL 
OEFTn 

5^.58 

ritv. 
tOvuCHts 

•GENERAL NOTES 

K Well installed 00 10/3/81 

2. Water level measured froe tsp of 
inner casing. 

ATEG Associates, Inc. 
IfePt l«M • C«>«i». •4111 

C*an«» »» 0^91ICf; 

DETAILS OF MONITORING WELL NO. SK-eO 

SAFETY-KLEEN CORPORATION 
DOLTON, ILLINOIS 

pawH. 
c« nATT 11/ia/B8 ni r 8-3217 

\1 



DETAIL OP yONITORIflQ WELL NO. SK-7 

L^cklno ^ro*C»v*r 

::W^-%:22 
—To. of Co. oi.jk 552. 12 

0.0 —590.78 

— 10.5' 580.28 

MTtS: 

1. Hot to Soolo. 

a. Do.tk 0.4 Eloooltoo Ooto lo ...toiloialo. 

3. Doptk W Ctooottoo lo Fool. 

SUMMARY OF GROUND WATER LEVELS 

DATE 

CROUNO WATER LEVEL OBSERVATIONS 
MONITORING WELL NO. SK-7_ 

TIMC 

o»n worn vtvct 
DtFTh 

4:<^ 
ClCv. 

»7-M 

COMMtNTl 

•GENERAL NOTES 

1. UfVI Initallcd 00'9/29/88. 

2. Water level meatured fron top of 
Inner eating. 

ATEG Associates, Inc. 
•«•*».« !»•••« « C«tMt». «oi» 

o 
e 

u. 

Co 

KU 
a 

DETAILS OF WOHITORINO WELL NO. SK-7 

SAFETY-KLEEN CORPORATION 
OOLTON, ILLINOIS 

sn-H. 
t« OkTt tt/ta/es rn.t e-32tT 

V 
\] 



DETAIL OF WONn'ORINO WELL NO. SK-7D 

Leeklnt F»»-Ce<M 

oacmagmaswrACtwcHU 

Oroond Surlaca 

Ktlrv mac nil'"*""'"" •' • 
Loose sllty SAND 2.6' 

O' 

•; 
•.* 

*• » 

Stiff to very stiff CLAT 

' 0. 

23.0 
•t?. 

Hard CLAY 
• *0 

. • 

2 7.6' 

Dense SAND 

• • 
•V 
• • 

33.7' i 

'o» •( Cmp 

vmrTismin^ 

:V 

p*m. jaufc 

0.0'—-590.66 

-OlMt 

-»• pyc no* 

Hard SILT 

BEDROCK - DOLOMITE 
JLUI; 

M.2' 

32.0' 558.66 
• BaMoiilta I 

33.0' 557.66 

-Com** Saad 

38.0' 552.66 
2* «10 Stol W*l Scrawl, S.0 Ft. 

•ettaw e< Berlno 

WATCRISLS USED: 

^ too LB. Sast •! Saad 

K 9"-l 

J_ 

90 

51,7.66 

MOTES: 

1. Not to Scale. 

2. Daplk C1*rMI«a data la approilaata. 

3. Daptk w»4 Claaalloa la Fa4ta 

SUMMARY OF GROUND WATER LEVELS 

DATE 

CBOUNO WATER LEVEL OBSERVATIONS 

MONITORING WELL NO SK-7D 

DATE 
TIME 

waTER LEVEL 
DEPTH 

2i.O Muftis 
ELEv. 

COMMENTS 

•GENERAL NOTES 

1. Well Installed on 9/30/88. 

2. Water level measured frm top of 
Inner casing. 

ATEC Associates, Inc. 
<o«e Ma«aitooi • Ceffta^, »*rt.ocM «ill| 

e««** cut ** )n MI: 

DETAILS OF UONITORINQ WELL NO. SK-7D 

SAFETY-KLEEN CORPORATION 
DOLT ON. ILLINOIS 

seHN. 
c< perr 11/ia/SS r.. r 8-3217 



DETAIL OF MONITORINO WELL NO. SK-O 

OCHEIUUI£D'$Ue$lfffACg f^WOFTLE 

Ofovnd St 

ncdium denje jilly TOPSOIt 

2.0' 

H»rd SIlTr CLAY 

Stiff SILTT CLAY 

IttEDi 

_1_ too L». B... .1 B..d 

'/? a., .1 

S o.ii... .t e...i 

tfuUl .EUu^ „ 
oi cd 

•IKmM'kiUmn, 589.34 

9.0' 

10.0' 

2.0- S87.36 

Banlonll* F*IUtt 

"7* rvc p\p9 

5.r—^tu.7i 

-3* «10 Slot W»M Scia**. S.O Ft. 

bottom ef Wit 
*0.r---S/9' 

MOTES: 

t. Ndl ip Seal*. 

S, D»^tli •«i4 EUfftllen In r**l. 

SUMMARY OF CROUNO WATER LEVELS 

a. 
UJ 
o 

DATE 

GROUND WATER LEVEL OBSERVATIONS 

MONITORING WELL NO. 8K-8 

titaiee 

0*Tt 
nut 

*»Tt* Ltvtl 
Dt»TMl tVt". 

GENERAL NOTES 

1. U«n inttalicd on'9/2B/8el 

Z. Vater Itvel neaiured frcra lop of 
inner taainj. 

ATEG Assoclales. Inc. 
•tjlt 

•• o'.n >?* wi: 

DETAILS OF MONITORINO WELL NO. SK-8 

SAFETY-KLEEN CORPORATION 
OOLTON. ILLINOIS 

pe»«. 
C< "«Tr 11/ia/Se nif 8-32V7 

\1 



DETAIL OF MONtTOniNQ WELL NO. SK-9 

-LocklAf Fr»-Cov»f 
GgWEH»U2CD SUBSVRFACC ^WOFILE 

CiOwed'$«ii1S<# 

:-i/2 

^LocklAf Pr»-COv»f 

589.97 

Very slrff CLAY 

'3-O'l-A 

587.1"? 

BeMonUe PelUte 

3.5- 5B6.1.7 

-t' PVC 

*•.&' 585.i»7 

-3* P10 W«n Screen, S.O Ft. 

Cftert* Sand 

Bottom of Borlna 

7* * /7 calloai of Croat 

I of WOB--9.5' 580.*«7 

MOTCS: 

1. Not to Seal*. 

2. Dopth and Elavatton data la approtlmata. 

3. Dopth and CloratlOA In Foot. 

SUMMARY OF GROUND WATER LEVELS 

DATE 

GROUND WATER LEVEL OBSERVATIONS 

MONITORING WELL NO. SKrS. 

9.TI 
TluC 

wiTyitvtL 
OI»T. 1 tLtv. 

CSuutNTS 

GENERAL NOTES 

1. Veil IniTiIled cw 9/29/88. 

2. w»;«r Icvd ms.iarei frare lop of 
inner til In;. 

ATEG Associates. Inc. w IWt Iw. airi 
UK». ij'.yi jn wi: 

DETAILS OF MONITORIHO WELL NO. SK-8 

SAFETY-KLEEN CORPORATION 
DOLTON. ILLINOIS 

P.WN . 

c« r.iTf ll/ia/88 r.ir B-3217 

V 



DETAIL OF UONITORINO WELL NO. SK-10 

OtMtWALIZID SUSSURriCt PWOfItt D«»lh E'tY. 

V" Ctviin' 8yrl«»«-T \ 

Stiff SILTY CLAY 

2.0 

Hard to very it iff, 
SILTY CLAY 

• ATERIALt USED: 

_J ,00 Lb. Bagt •« a 

1/2 o,.i,„ „ B.ato 

^ Ctlloti •! Grvtt 

IP.Q' 

i 

' T»p of Cop 

•Growl 

i 5 *—-••nloelto Polloto 

"--2.5'" 

Moto 

•--5B8.it3 

—5S7.1.J 

-J* P*C Ptpa 

5.5' 582.lij 
J' * 10 Slot wall Sea**, S;0 FL 

-Cesrta Sand 

-Geiiofli Of Wolf 10.5' ----580.*i3 

HOTES: 

1. Not to ScaU. 

2. Doplh an4 EUwolleo data lo oppreximala. 

3. Doptb and Clovotloo In Pool. 

SUMMARY or GROUND WATER LEVELS 

H 
CL 
UJ 
O 

DATE 

GROUND WATER LEVEL OBSERVATIONS 

MONITORING WELL NO SK-10 

rgnsmiTOa 
TiMt iOtPY" 

Z.Zi 
tltv 

ftpftlif 

COUMCNTS 

GENERAL NOTES 

1. Wall Inttalled on 9/23/88. 

2. '.'aitr level meaiured frora top of 
inner eating. 

ATEG Associates. Inc. 
«Mt low M.» !*•••• • Ce.tl,». 413:» 

Ctrnm* tJ' Jl J?* »•: 

DETAILS OF UONITORINO WELL NO. SK-IO 

SAFETY-KLEEN CORPORATION 
DOLTONi ILLINOIS 

t« pan 11/1»/ea FMF 8-3217 

'\1. 



DETAIL OF UONITORINQ WELL NO. SK-11 

-Lvcklug Ptp-Ce>»t 

^piv.v;:v.v=" 
-- 0.0 S95.20 

Stiff SILTY CLAY 

Ii.o* 591.20 

a* P10 SiBt WPII Scrppa, S.O Ft. 

-Caprpp Spad 

«rrrP.o««?P.-w- 9.0. —585.20 

BottamofBortng 9"_ 

MAYCRIAIS USED: 

_2 100 lb. OP. 

MZ. BP. PI Bppla.ltp 

7 Gpllppt Pi CPPPI 

NOTES; 

1. NPl tp Seplp. 

2. Dpplk pad EIPTPIIPP dptp la apprptlnala. 

a. Dpplk pad ElPTPllPa Ip Fppl. 

SUMMARY OF GROUND WATER LEVELS 

DATE 

GROUND WATER LEVEL OBSERVATIONS 
MONITORING WELL MO SK-11 

OkTE wiTCk ICvCl 
TINE IOEFTHI [LEV 

6.^7 MP-eo 

COUUENTS 

GENERAL NOTES 

1. UtM Init.lled on 9/28/88. 

2. w.t.r level iM.eured from top of 
Inntr citing. 

ATEG Associates, Inc. 
IMI l«MMp« taiMi • C'in.pi. iPW^P. 4C9i» 

CdeMM. Rk cdi v*uw»c*w* ̂  i9t}i sn Ki: 

DETAILS OF MONITORINO WELL NO. SK-11 

SAFETY-KLEEN CORPORATION 
DOLTON. ILLINOIS 

Ippap.. 
e« OPTE 11/12/88 r,L£_L:2ilL 



APPENDIX II-F 

AQUIFER CHARACTERISTICS 
DOLTON RECYCLE CENTER 



ATEC Associates, Inc. 
' o tseiCa«IM*lnSlrMl*OrifflasMI<n- < < • :• (219) ta4.««K/()») 37S-NM 

O 22 W. Ct* 9L IL tMIO IJ 1. >99-ie»« • 

J ! Safety-Kleen Corporati',. 
{ ; Elgin, II1inois 
t. i 

LAD NO. P~^ 

CLASSIFICATION 
BORING MO. . 

Gray SAND 

Safety-Kleen Corporation 
Dolton Facility 
Doltpn, Illinois 

FILE NO. 8-3217 
DATE 10/5/88 
REPOP.T NO. 
SHEET 1 „ OF 1 
TECHNICIAN WSG' -J' 

-7 SAMPLE NO., DEPTH 30.0' 

ADING 
JMBER 

Q 
FLOW 
(ML) 

Ho 
INITIAL 
HEAD (CM) 

ho- hi 
DROP IN 
HSAD (CM) 

hi 
FINAL 

HEAD (CM) 

INITIAL 
TIME 

FINAL 
TIME 

+ 
TIME 

(SECONDS) 

K 
PERMEABILITY 
RATE (CM/SEC) 

1 1 90.0 0.5 89.5 12:35AM 
10-5-88 

5:07 PM 
10-5-88 16,320 6x10-8 

2 2 90.0 1.A 88.6 II 5:25 AM 
10-6-88 71,3»00 2.9X10"8 

3 3 90.0 1.6 88. i» It 11:1»5AM 
10-6-88 82,200 2.9x10-8 

k 3 90.0 1.8 88.2 II 1»:18PM 
10-6-88 

99,780 2.7x10-8 

b 5 90.0 2.9 87.1 II 8:31AM 
10-7-88 158,160 .2.8X10'8 

• 

--

.\f;EA OF STANDPIPE (CM ) 0 

FNGTH OF SAMPLE (CM) I 

OP-EA OF SAMPLE (CM^) A 

• cT DENSITY PCL 
•PY DENSITY 121.2 PCK 
'OlSTURE 19.6 % 

1.661 

2.5A 

31.65 

K - LOG ~ =2.8xlO-8cm/sec 
Hi 



ATE0 Associates, Inc. 
• Itei Cut CtrMl • OrWItti, Indlaiu 4U1I (Hi) n«^»e/pi3) S7*.*0M 
D~ij «L6rt, '! -

PERMEABILITY TEST 

Safety-Kleen Corporation 
Elgin, 111inois 

Safety-Kleen Corporation 
Dolton Facility 
Dolton, Illinois 

FILE NO. 8-3217^ 
DATE 10/5/88 
REPORT NO. L 
SHEET _] OF__L 
TECHNICIAN WSg 

LAB NO. P-1 BORING NO. B-6D SAMPLE NO. Shelby Tube pgpj^ 20.0'-22.0' 

READING 
NUMBER 

Q 
FLOW 
(ML) 

ho 
INITIAL 
HEAD (CM) 

ho-hi . 
DROP IN • 
HEAD (CM) 

hi 
FINAL 

HEAD (CM) 

INITIAL 
TIME 

FINAL 
TIME 

+ 
TIME 

(SECONDS) 

K 
PERMEABILITY : 
RATE (CM/SEC); 

1 1 90.0 0.6 89. 12.35PM 
10-5-88 

5:0/PM 
10-5-88 16,320 5.5x10-8 

2 k 90.0 2.3 87.7 11 8:25PH 
10-6-88 7l,'«00 Ij.9x10-8 i 

3 h 90.0 2.6 87. II 11:A8AM 
10-6-88 82,200 i».8x10-8 1 

• k 5 90.0 3.0 87.0 
1 . , . 

1 1 kiMiPH 
10-6-88 99,780 It. 6x10-8 

5 8 90.0 it.7 : 85.3 II B:31AM 
10-7-88 

158,160 .It.6x10-8 

! w~ 

AREA OF STANDPIPE (CM^) a = 1.678 

LENGTH OF SAMPLE (CM) L = 2.5l» 

AREA OF SAMPLE (CM^) A = 31.65 

WET DENSITY 132.7 PCF 
DRY DENSITY 106.0 pcF 
MOISTURE 25.2 ^ 

K C^) LOG ^ =l».6xlO"Sci Hi 



APPENDIX II-G 

LABORATORY DATA REPORTS 
GROUND-WATER QUALITY 
DOLTON RECYCLE CENTER 



ATEG Environmental 
Consultants 

»« ATcr Solid & Hazardous Waste Site Assessments 
^ Construction 

5150 East 65th Street Underground Tank Management 
Indianapolis, Indiana 46220-4871 Asl)estos Surveys & Analysis 
(317) 849-4990, FAX It (317) 849-4278 Hydrogeo^lctvLS™ & Monitori^^ 

Analytical Testing / Chemistry 
Industrial Hygiene / Hazard Communication 

November 8. 1988 Environmental Audits & Permitting 
Exploratory Drilling & Monitoring Wells 

Mr. John McBride 
ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319 

Re: Ten Water VOA: U.S. EPA Method 624 
Two Water RCRA Metals 
One Water Total Hydrocarbon 
SW 846 Method 8015 Revised, 7000 Series 
Safety Kleen 
ATEC Project Number 52-83217 

Dear Mr. McBride: 

Enclosed are the results of the Chemical Analyses for the ten water 
samples which were submitted to the ATEC Environmental/Analytical 
Testing Division on October 14 1988, on behalf of Safety Kleen. 
The volatile samples were analyzed on Finnigan Incos 50 and 1020 
OWA GC/MS/DS systems, complete with Superincos Software, via U.S. 
EPA Method 624 for Purgeable Organic Compounds. Prior to analysis 
the system was tuned against Bromofluorobenzene and calibrated with 
the appropriate standard. Total Hydrocarbon analysis was performed 
on a Varian 3700 Gas Chromatograph using Flame Ionization Detection 
via SW 846 Method 8015 Revised. Metals were analyzed on a Varian 
SpectrAA-10 Atomic Absorption Spectrophotometer according to the 
7000 series of the methods outlined in SW 846. 

All associated Quality Control' information will be maintained in 
the Testing Division files, a copy of which can be forwarded to you 
upon request. After a thirty-day period, a fee will be assessed 
for this additional information. 

Samples will be held for a period of thirty days following the date 
of this report, after which re-analysis will require the submission 
of fresh samples. It has been a pleasure serving you and, as al
ways, if there are any questions concerning these results or the 
ATEC Policies, please feel free to contact me. 

Respectfully submitted, 

ATEC Associates, Inc. 

Keith S. Kline 
Environmental/Analytical 
Testing Division 

A Subsidiary oi American Testing and Engineering Corporation Consulting Environmental, Geotechnical and 
Oltices in Major U.S. Cities/Since 1958 Materials Engineers 



Client: 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319 

Client SeoBple Identification: SK-1 
Sample Matrix: Water 
Date Sample Collected: October 12, 1988 
Date Sample Received: October 14, 1988 
Date Sample Analyzed: October 25, 1988 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83277A 1 of 2 

Concentration Quantitation 
Analyte CAS Number rua/L) Limit (ug/ 

Chioromethane 74-87-3 <10 10 

Bromomethane 74-83-9 <10 10 

Vinyl Chloride 75-01-4 <10 10 

—Chloroethane 75-00-3 200 10 

—Methylene Chloride 75-09-2 14 5 

Acetone 67-64-1 <10* 10 

Carbon Disulfide 75-15-0 < 5 5 

1,1-Dichloroethene 75-35-4 6 5 

-1,1 Dichloroethane 75-35-3 12 5 

— Trans-1,2-Dichloroethene 156-60-5 23 5 

Chloroform 67-66-3 < 5 5 

1,2-Dichloroethane 107-06-2 < 5 5 

2-Butanone 78-93-3 <10* 10 

-1,1,1-Trichloroethane 71-55-6 38 5 

Carbon Tetrachloride 56-23-5 < 5 5 

— Vinyl Acetate 108-05-4 19 10 

Bromod i chloromethane 75-27-4 < 5 5 

1,2-Dichloropropane 78-87-5 < 5 5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83277A 

Concentration Quantitation 
Analyte CAS Number (ug/L) Limit fug. 

Trems-l, 3-Dichloropropene 10061-02-6 < 5 5 

Trichloroethene 79-01-6 11 5 

Dibromochloromethane 124-48-1 < 5 5 

1,1,2-Trichloroethane 79-00-5 < 5* 5 

Benzene 71-43-2 5 5 

cis-1,3-Dichloropropene 10061-01-5 < 5 5 

2-chloroethylvinylether 110-75-8 <10 10 

Bromoform 75-25-2 < 5 5 

4-Methyl-2-Pentanone 591-78-6 <10* 10 

2-Hexanone 108-10-1 <10 10 

Tetrachloroethene 127-18-4 59 5 

1,1,2,2-Tetrachloroethane 79-34-5 < 5 5 

Toluene 108-88-3 < 5* 5 

Chlorobenzene 108-90-7 < 5 5 

Bthylbenzene 100-41-4 < 5 5 

Styrene 100-42-5 < 5 5 

Total Xylenes 12 5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method: EPA Method 624 

Analyst: J. Sima 
Verified: K. Kline 
Date Reported: November 7, 1988 

Respectfully submitted. 

Environmental/Analytical Testing Division 



Client: 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319 

.y 

Client Sample Identification: SK-2 
Sample Matrix: Water 
Date Sample Collected: October 12, 1988 
Date Sample Received: October 14, 1988 
Date Sample Analyzed; October 25, 1988 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83277B 1 of 2 

Analyte 
Concentration 

CAS Number fucr/L) 
Quantitation 
Limit (uq/L) 

Chioromethane 74-87-3 <100 100 

Bromomethane 74-83-9 <100 100 

Vinyl Chloride 75-01-4 <100 100 

Chloroethane 75-00-3 <100 

100 Methylene Chloride 75-09-2 180 100 

Acetone 67-64-1 15,000 100 

Carbon Disulfide 75-15-0 < 50 50 

1,1-Dichloroethene 75-35-4 < 50 50 

1,1 Dichloroethane 75-35-3 < 50* 50 

Trans-1,2-Dichloroethene 156-60-5 < 50* 50 

Chloroform 67-66-3 < 50* 50 

1,2-Dichloroethane 107-06-2 < 50* 50 

2-Butanone. 78-93-3 6,800 loo 
1,1,1-Trichloroethane 71-55-6 < 50. 50 

Carbon Tetrachloride 56-23-5 < 50 50 

Vinyl Acetate 108-05-4 <100 100 

Bromodichloromethane 75-27-4 < 50 50 

1,2-Dichloropropane 78-87-5 < 50 50 

* Analyte detected but amount present is less than the Quantitation 
Limit. 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83277B 

Concentration Quantitation 
Analyte CAS Number (ua/Ll Limit (ug/L) 

Trans-1, 3-Dichloropropene 10061-02-6 < 50 50 

Trichloroethene 79-01-6 53 50 

Dibromochloromethane 124-48-1 < 50 50 

1,1,2-Trichloroethane 79-00-5 < 50 50 

Benzene 71-43-2 55 50 

eis-1,3-Dichloropropene 10061-01-5 < 50 50 

2-Chioroethylvinylether 110-75-8 <100 100 

Bromoform 75-25-2 < 50 50 

4-Methyl-2-Pentanone 591-78-6 12,000 100 

2-Hexanone 108-10-1 <100* loo 
Tetrachloroethene 127-18-4 < 50* 50 

1,1,2,2-TetrachlOroethane 79-34-5 < 50 50 

Toluene 108-88-3 8,700 50 

Chlorobenzene 108-90-7 < 50 50 

Ethylbenzene 100-41-4 310 50 

Styrene 100-42-5 < 50 50 

Total xylenes 1,800 50 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method: EPA Method 624 

Analyst: J. Sima 
Verified: K. Kline 
Date Reported: November 1, 1988 

Respectfully submitted. 

Environmental/Analytical Testing Division 



Client: 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319 

Client Sample Identification: SK-3 
Sample Matrix: Water 
Date Sample Collected: October 12, 1988 
Date Sample Received: October 14, 1988 
Date Sample Analyzed: October 25, 1988 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83277C 1 of 2 

Concentration Quantitation 
Analyte CAS Number Cuq/L) Limit (uq/L) 

Chloromethane 74-87-3 <100 100 

Bromomethane 74-83-9 <100 100 

Vinyl Chloride 75-01-4 <100 100 

Chloroethane 75-00-3 <100 100 

Methylene Chloride 75-09-2 < 50* 50 

Acetone 67-64-1 3,000 100 

Carbon Disulfide 75-15-0 < 50 50 

1,1-Dichloroethene 75-35-4 < 50 50 

1,1 Dichloroethane 75-35-3 < 50 50 

Trans-1,2-Dichloroethene 156-60-5 < 50* 50 

Chloroform 67-66-3 < 50* 50 

1,2-Dichloroethane 107-06-2 < 50 50 

2-Butanone 78-93-3 820 100 

1,1,1-Trichioroethane 71-55-6 < 50* 50 

Carbon Tetrachloride 56-23-5 < 50 
-• 

50 

Vinyl Acetate 108-05-4 <100 100 

Bromodichloromethane 75-27-4 < 50 50 

1,2-Dichloropropane 78-87-5 < 50 50 

* Analyte detected but amount present is less than the Quantitation 
Limit. 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83277C 

Analyte 
Concentration Quantitation 

CAS Number (uq/L) Limit (uq/L) 

Trans-1, 3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

cis-1,3-Dichloropropene 

2-Chloroethylvinylether 

Bromoform 

4-Methyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Total Xylenes 

10061-02-6 

79-01-6 

124-48-1 

79-00-5 

71-43-2 

10061-01-5 

110-75-8 

75-25-2 

591-78-6 

108-10-1 

127-18-4 

79-34-5 

108-88-3 

108-90-7 

100-41-4 

100-42-5 

< 50 

58 

< 50 

< 50 

< 50* 

< 50 

<100 

< 50 

370 

<100 

< 50* 

< 50 

320 

< 50 

< 50* 

< 50 

54 

50 

50 

50 

50 

50 

50 

100 

50 

100 

100 

50 

50 

50 

50 

50 

50 

50 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method: EPA Method 624 

Analyst: J. Sima 
Verified: K. Kline 
Date Reported: November 7, 1988 

Respectfully submitted. 

Envirohmehtal/Analytical Testing Division 



Client: 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319 

Client Sample Identification: SK-4 
Sample Matrix: Water 
Date Sample Collected: October 12, 1988 
Date Sample Received: October 14, 1988 
Date Sample Analyzed: October 25, 1988 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83277D 1 of 2 

Concentration Quantitation 
Analvte CAS Number (ucf/L) Limit (ucr/L^ 

Chloromethane 74-87-3 <10 10 

Bromomethane 74-83-9 <10 10 

Vinyl Chloride 75-01-4 <10 10 

Chloroethane 75-00-3 <10 10 

Methylene Chloride 75-09-2 1,600 5 

Acetone 67-64-1 15,000 10 

Carbon Disulfide 75-15-0 < 5 5 

1,1-Dichloroethene 75-35-4 < 5 5 

1,1 Dichloroethane 75-35-3 < 5 5 

Trans-1,2-Dichloroethene 156-60-5 < 5* 5 
Chloroform 67-66-3 < 5* 5 

1,2-Dichloroethane 107-06-2 < 5 5 

2-Butanone 78-93-3 1,400 10 
1,1,1-Trichloroethane 71-55-6 < 5 5 

Carbon Tetrachloride 56-23-5 < 5 5 
Vinyl Acetate 108-05-4 <10 10 

Bromodichloromethane 75-27^4 < 5 5 

1,2-Dichloropropane 78-87-5 < 5 5 
* Analyte detected but amount present is less than the Quantitation 

Limit. 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83277D 

Concentration Quantitation 
Analyte CAS Number fua/L) Limit (ucr/L) 

Trans-1, 3-Dichloropropene 10061-02-6 < 5 5 

Trichloroethene 79-01-6 < 5 5 

Dibromochloromethane 124-48-1 < 5 5 

1,1,2-Trichloroethane 79-00-5 < 5 5 

Benzene 71-43-2 20 5 

cis-1,3-Dichloropropene 10061-01-5 < 5 5 

2-Chloroethylvinylether 110-75-8 <10 10 

Bromoform 75-25-2 < 5 5 

4-Methyl-2-Pentanone 591-78-6 1,800 10 

2-Hexanone 108-10-1 18 10 

Tetrachloroethene 127-18-4 < 5 5 

1,1,2,2-Tetrachloroethane 79-34-5 < 5 5 

Toluene 108-88-3 770 5 

Chlorobenzene 108-90-7 < 5 5 

Ethylbenzene 100-41-4 < 5* 5 

Styrene 100-42-5 < 5 5 

Total Xylenes 810 5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method: EPA Method 624 

Analyst: J. Sima 
Verified: K. Kline 
Date Reported: November 7, 1988 

Respectfully submitted. 

Environmental/Analytical Testing Division 



Client: 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319 

Client Sample Identification: SK-5 
Sample Matrix: Water 
Date Sample Collected: October 12, 1988 
Date Sample Received: October 14, 1988 
Date Sample Analyzed: October 26, 1988 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83277E 1 of 2 

Analyte 
Concentration 

CAS Number (uq/L) 
Quantitation 
Limit (uq/L) 

Chloromethane 74-87-3 <5,000 5,000 

Bromomethane 74-83-9 <5,000 5,000 

Vinyl Chloride 75-01-4 <5,000 5,000 

Chloroethane 75^00-3 <5,000 5,000 

Methylene Chloride 75-09-2 <2,500 2,500 

Acetone 67-64-1 130,000 5,000 

Carbon Disulfide 75-15-0 <2,500 2,500 

1,1-Dichloroethene 75-35-4 <2,500 2,500 

1,1 Dichloroethane 75-35-3 <2,500 2,500 

Trans-1,2-Dichloroethene 156-60-5 <2,500 2,500 

Chloroform 67-66-3 <2,500* 2,500 

1,2-Dichloroethane 107-06-2 <2,500 2,500 

2-Butanone 78-93-3 11,000 5,000 

1,1,1-Trichloroethane 71-55-6 <2,500 2,500 

Carbon Tetrachloride 56-23-5 <2,500 2,500 

Vinyl Acetate 108-05-4 <5,000 5,000 

Bromodichloromethane 75-27-4 <2,500 2,500 

1,2-Dichlorbpropane 78-87-5 <2,500 2,500 

* Analyte detected but amount present is less than the Quantitation 
Limit. 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83277E 

Analyte 
Concentration 

CAS Number (ug/L) 
Quantitation 
Limit (uq/L) 

Trahs-1, 3-Dichloropropene 10061-02-6 <2,500 2,500 

Trichloroethene 79-01-6 <2,500 2,500 

Dibromochloromethane 124-48-1 <2,500 2,500 

1,1,2-Trichloroethane 79-00-5 <2,500 2,500 

Benzene 71-43-2 <2,500 2,500 

cis-1,3-Dichloropropene 10061-01-5 <2,500 2,500 

2-Chloroethylvinylether 110-75-8 <5,000 5,000 

Bromoform 75-25-2 <2,500 2,500 

4-Methyl-2-Pentanone 591-78-6 64,000 5,000 

2-Hexanone 108-10-1 <5,000 5,000 

Tetrachloroethene 127-18-4 <2,500 2,500 

1,1,2,2-Tetrachloroethane 79-34-5 <2,500 2,500 

Toluene 108-88-3 230,000 2,500 

Chlorobenzene 108-90-7 <2,500 2,500 

Ethylbenzene 100-41-4 <2,500* 2,500 

Styrene 100-42-5 <2,500 2,500 

Total Xylenes 7,300 2,500 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method: EPA Method 624 

Analyst: M. McGill 
Verified: K. Kline 
Date Reported: November 1, 1988 

Respectfully submitted. 

Environmehtal/Ahalytical Testxng Division 



Client: 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319 

Client Sample Identification: SK-6 
Sample Matrix: Water 
Date Sample Collected: October 12, 1988 
Date Sample Received: October 14, 1988 
Date Sample Analyzed: November 2, 1988 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83277F 1 of 2 

Analyte 
Concentration 

CAS Number (ug/L) 
Quantitation 
Limit fuq/L) 

Chioromethane 74-87^3 <10 10 

Bromomethane 74-83-9 <10 10 

Vinyl Chloride 75-01-4 <10 10 

Chloroethane 75-00-3 <10 10 

Methylene Chloride 75-09-2 < 5 5 

Acetone 67-64-1 <10* 10 

Carbon Disulfide 75-15-0 < 5 5 

1,1-Dichloroethene 75-35-4 < 5 5 

1,1 Dichloroethane 75-35-3 < 5 5 

Trans-1,2-Dichloroethene 156-60^5 < 5 5 

Chloroform 67-66-3 < 5* 5 
1,2-Dichloroethane 107-06-2 < 5 5 

2-Butanone 78-93-3 <10 10 

1,1,1-Trichloroethane 71-55-6 < 5 5 

Carbon Tetrachloride 56-23-5 < 5 5 

Vinyl Acetate 108-05-4 <10 10 

Bromodichloromethane 75-27-4 < 5 5 

1,2-Dichloropropane 78-87-5 < 5 5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 



2 Of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83277F 

Concentration Quantitation 
Analyte CAS Number (ug/L) Limit fua/L) 

Trans-1, 3-Dichloropropene 10061-02-6 < 5 5 

Trichloroethene 79-01-6 < 5 5 

Dibromochloromethane 124-48-1 < 5 5 

1,1,2-Trichloroethane 79-00-5 < 5 5 

Benzene 71-43-2 < 5 5 

cis-1,3-Dichloropropene 10061-01-5 < 5 5 

2-Chloroethylvinylether 110-75-8 <10 10 

Bromoform 75-25-2 < 5 5 

4-Methyl-2-Pentanone 591-78-6 <10 10 

2-Hexanohe 108-10-1 <10 10 

Tetrachloroethene 127-18-4 < 5 5 

1,1,2,2-Tetrachloroethane 79-34-5 < 5 5 

Toluene 108-88-3 < 5 5 

Chlorobenzene 108-90-7 < 5 5 

Ethylbenzene lOb-41-4 < 5 5 

Styrene 100-42-5 < 5 5 

Total Xylenes < 5 5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method: EPA Method 624 

Analyst: M. McGill 
Verified: K. Kline 
Date Reported: November 8, 1988 

Respectfully submitted, 

Environmental/Analytical Testing Division 



Client: 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319 

Client Sample Identification: SK-6D 
Sample Matrix: Water 
Date Sample Collected: October 12, 1988 
Date Sample Received: October 14, 1988 
Date Sample Analyzed: October 26, 1988 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83277G 1 of 2 

Concentration Quantitation 
Analyte CAS Number (uq/L) Limit (ug/L) 

Chloromethane 74-87-3 <10 10 

Bromomethane 74-83-9 <10 10 

Vinyl Chloride 75-01-4 <10 10 

Chloroethane 75-00-3 <10 10 

Methylene Chloride 75-09-2 < 5 5 

Acetone 67-64-1 <10* 10 

Carbon Disulfide 75-15-0 < 5 5 

1,1-Dichlproethene 75-35-4 < 5 5 

1,1 Dichloroethane 75-35-3 < 5 5 

Trans-1,2-Dichloroethene 156-60-5 < 5 5 

Chloroform 67-66-3 < 5* 5 

1,2-Dichloroethane 107-06-2 < 5 5 

2-Butanone 78-93-3 <10* 10 

1,1,1-Trichloroethane 71-55-6 < 5 5 

Carbon Tetrachloride 56-23-5 < 5 5 

Vinyl Acetate 108-05-4 <10 10 

Bromodichloromethane 75-27-4 < 5 5 

1,2-Dichloropropane 78-87-5 < 5 5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83277G 

Analyte 
Concentration Quantitation 

CAS Number fug/L) Limit (uq/L) 

Trans-1, 3-pichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

cis-1,3-Dichloropropene 

2-Chloroethylvinylether 

Bromoform 

4-Methyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Total Xylenes 

10061-02-6 

79-01-6 

124-48-1 

79-00-5 

71-43-2 

10061-01-5 

110-75-8 

75-25-2 

591-78-6 

108-10-1 

127-18-4 

79-34-5 

108-88-3 

108-90-7 

100-41-4 

100-42-5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

<10 

< 5 

<10 

<10 

< 5 

< 5 

< 5* 

< 5 

< 5 

< 5 

< 5 

5 

5 

5 

5 

5 

5 

10 

5 

10 

10 

5 

5 

5 

5 

5 

5 

5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method: EPA Method 624 

Analyst: M. McGill 
Verified: K. Kline 
Date Reported: November 7, 1988 

Respectfully submitted. 

Environmental/Analytical Testing Division 



Client: 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319 

Client Sample Identification: SK-7D 
Sample Matrix: Water 
Date Sample Collected: October 12, 1988 
Date Sample Received: October 14, 1988 
Date Sample Analyzed: October 26, 1988 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83277H 1 of 2 

Analyte 
Concentration 

CAS Number (uq/L) 
Quantitation 
Limit.(uq/L) 

Chloromethane 74-87-3 <10 10 

Bromomethane 74-83-9 <10 10 

Vinyl Chloride 75-01-4 <10 10 

Chloroethane 75-00-3 <10 10 

Methylene Chloride 75-09-2 < 5 5 

Acetone 67-64-1 <10* 10 

Carbon Disulfide 75-15-0 < 5 5 

1,1-Dichloroethene 75-35-4 < 5 5 

1,1 Dichloroethane 75-35-3 < 5 5 

Trans-1,2-Dichloroethene 156-60-5 < 5 5 

Chloroform 67-66-3 < 5 5 ' 

1,2-Dichloroethane 107-06-2 < 5 5 

2-Butanone 78-93-3 <10* 10 

1,1,1-Trichloroethane 71-55-6 < 5. 5 

Carbon Tetrachloride 56-23-5 < 5 5 

Vinyl Acetate 108-05-4 <10 10 

Bromodichloromethane 75-27-4 < 5 5 

1,2-Dichloropropane 78-87-5 < 5 5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83277H 

Analvte 
Concentration Quantitation 

CAS Number (ug/L) Limit fuq/L) 

Trans-1, 3-Dichloropropene 

Trichloroethene 

Dibroxttochloromethane 

1,1,2-Trichloroethane 

Benzene 

cis^l,3-Dichloropropene 

2-Chloroethylvinylether 

Bromofona 

4-Methy1-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Total Xylenes 

10061-02-6 

79-01-6 

124-48-1 

79-00-5 

71-43-2 

10061-01-5 

110-75-8 

75-25-2 

591-78-6 

108-10-1 

127-18-4 

79-34-5 

108-88-3 

108-90-7 

100-41-4 

100-42-5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

<10 

< 5 

<10 

<10 

< 5 

< 5 

< 5* 

< 5 

< 5 

< 5 

< 5 

5 

5 

5 

5 

5 

5 

10 

5 

10 

10 

5 

5 

5 

5 

5 

5 

5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method: EPA Method 624 

Analyst: M. McGill 
Verified: K. Kline 
Date Reported: November 7, 1988 

Respectfully submitted. 

Environmental/Analytical Testing Division 



Client; 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319 

8-D Client Sample Identification: 
Sample Matrix: Water 
Date Sample Collected: October 12, 
Date Sample Received: October 14, 
Date Sample Analyzed: October 27, 

1988 
1988 
1988 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 832771 

Analyte 

1 of 2 

Concentration Quantitation 
CAS Number (uq/L) Limit (uq/L) 

Chloromethane 74-87-3 

Bromomethane 74-83-9 

Vinyl Chloride 75-01-4 

Chloroethane 75-00-3 

Methylene Chloride 75-09-2 

Acetone 67-64-1 

Carbon Disulfide 75-15-0 

1.1-Dichloroethene 75-35-4 

1,1 Dichloroethane 75-35-3 

Trans-1,2-Dichloroethene 156-60-5 

Chloroform 67-66-3 

1.2-Dichloroethane 107-06-2 

2-Butanone 78-93-3 

1,1,1-Trichloroethane 71-55-6 

Carbon Tetrachloride 56-23-5 

Vinyl Acetate 108-05-4 

Bromodichloromethane 75-27-4 

1,2-Diehloropropane 78-87-5 

<50 

<50 

<50 

<50 

<25 

<50* 

<25 

<25 

<25 

<25 

<25 

<25 

<50* 

<25 

<25 

<50 

<25 

<25 

50 

50 

50 

50 

25 
50 

25 

25 

25 

25 

25 

25 

50 

25 

25 

50 

25 

25 

* Analyte detected but amount present is less than the Quantitation 
Limit. 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 832771 

Concentration Quantitation 
Analyte CAS Number (ug/L) Limit rug/L) 

Trans-1, 3-Dichloropropene 10061-02-6 <25 25 

Trichloroethene 79-01-6 <25 25 

Dibromochloromethane 124-48-1 <25 25 

1,1,2-Trichloroethane 79-00-5 <25 25 

Benzene 71-43-2 <25 25 

cis-1,3-bichloropropene 10061-01-5 <25 25 

2-Chloroethylvinylether 110-75-8 <50 50 

Bromoform 75-25-2 <25 25 

4-Methyl-2-Pentanone 591-78-6 <50 50 

2-Hexanone 108-10-1 <50 50 

Tetrachloroethene 127-18-4 <25 25 

1,1,2,2-Tetrachloroethane 79-34-5 <25 25 

Toluene 108-88-3 <25 25 

Chlorobenzene 108-90-7 <25 25 

Ethylbenzene 100-41-4 <25 25 

Styrene . 100-42-5 <25 25 

Total Xylenes <25 25 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method: EPA Method 624 

Analyst: M. McGill 
Verified: K. Kline 
Date Reported: November 8, 1988 

Respectfully submitted. 

Environmental/Analytical Testing" Division 



Client: 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IK 46319 

Client Seumple Identification: SK-9 
Sample Matrix: Water 
Date Sample Collected: October 12, 
Date Sample Received: October 14, 
Date Sample Analyzed: October 28, 

1988 
1988 
1988 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83277J 1 of 2 

Concentration Quantitation 
Analyte CAS Number (ucr/L) Limit fug/L) 

Chloromethane 74-87-3 <10 10 

Bromomethane 74-83-9 <10 10 

Vinyl Chloride 75-01-4 <10 10 

Chloroethane 75-00-3 <10 10 

Methylene Chloride 75-09-2 < 5 5 

Acetone 67-64-1 <10* 10 

Carbon Disulfide 75-15-0 < 5 5 

1,1-Dichloroethene 75-35-4 < 5 5 

1,1 Dichloroethane 75-35-3 < 5 5 

Trans-1,2-Dichlorpethene 156-60-5 < 5 5 

Chloroform 67-66-3 < 5* 5 

1,2-Dichloroethane 107-06-2 < 5 5 

2-Butanone 78-93-3 <10* 10 

1,1,1-Trichloroethane 71-55-6 < 5 5 

Carbon Tetrachloride 56-23-5 < 5 5 

Vinyl Acetate 108-05-4 <10 10 

Bromodichloromethane 75-27^4 < 5 5 

1,2-Dichloropropane 78-87-5 < 5 5 

* Analyte detected but amount present is less than the Quantitation 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83277J 

Concentration Quantitation 
Analyte CAS Number fua/L) Limit (ucr/L) 

Trans-1, 3-Dichloropropene 10061-02-6 < 5 5 

Trichloroethene 79-01-6 < 5 5 

Dibromochloromethane 124-48-1 < 5 5 

1,1,2-Trichloroethane 79-00-5 < 5 5 

Benzene 71-43-2 < 5 5 

cis-1,3-Dichloropropene 10061-01-5 < 5 5 

2-Chloroethylvinylether 110-75-8 <10 10 

Bromoform 75-25-2 < 5 5 

4-Methyl-2-Pentanone 591-78-6 <10 10 

2-Hexanone 108-10-1 <10 10 

Tetrachloroethene 127-18-4 < 5 5 

1,1,2,2-Tetrachloroethane 79-34-5 < 5 5 

Toluene 108-88-3 < 5 5 

Chlorobenzene 108-90-7 < 5 5 

Ethylbenzene 100-41-4 < 5 5 

Styrene 100-42-5 < 5 5 

Total Xylenes < 5 5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method: EPA Method 624 

Analyst: M. McGill 
Verified: K. Kline 
Date Reported: November 8, 1988 

Respectfully submitted, 

/jiixA d- Hliyrut 
Environmental/Analytical Testing Division 



Client: 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319 

Client Szunple Identification: SK-10 
Sample Matrix: Water 
Date Sample Collected: October 12, 1988 
Date Sample Received: .October 14, 1988 
Date Sample Analyzed: October 28, 1988 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83277K 

Concentration 

1 of 2 

Quantitation 
Analyte CAS Number (uq/L) Limit (uq/L) 

Chloromethane 74-87-3 <10 10 

Bromomethane 74-83-9 <10 10 

Vinyl Chloride 75-01-4 <10 10 

Chloroethane 75-00-3 <10 10 

Methylene Chloride 75-09-2 < 5 5 

Acetone 67-64-1 <10 10 

Carbon Disulfide 75-15-0 < 5 5 

1,1-Dichloroethene 75-35-4 < 5 5 

1,1 Dichloroethane 75-35-3 < 5 5 

Trans-l,2-Dichloroethene 156-60-5 < 5 5 

Chloroform 67-66-3 < 5* 5 

1,2-Dichloroethane 107-06-2 < 5 5 

2-Butanone 78-93-3 <10 10 

1,1,1-Trichloroethane 71-55-6 < 5* 5 

Carbon Tetrachloride 56-23-5 < 5 5 

Vinyl Acetate 108-05-4 <10 10 

Bromodichloromethane 75-27-4 < 5 5 

1,2-^Dichloropropane 78-87-5 < 5 5 

* Analyte detected but amount present is less than the Quantitation 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83277K 

Concentration Quantitation 
Analyte CAS Number (ug/L) Limit (ug/L) 

Trans-1, 3-Dichloropropene 10061-02-6 < 5 5 

Trichloroethene 79-^01-6 < 5 5 

Dibromochloromethane 124-48-1 < 5 5 

1,1,2-Trichloroethane 79-00-5 < 5 5 

Benzene 71-43-2 < 5 5 

cis-1,3-Dichloropropene 10061-01-5 < 5 5 

2-Chloroethylvinylether 110-75-8 <10 10 

Bromoform 75-25-2 < 5 5 

4-Methyl-2-Pentanone 591-78-6 <10 10 

2-^Hexanone 108-10-1 <10 10 

Tetrachloroethene 127-18-4 <,5 5 

1,1,2,2-Tetrachloroethane 79-34-5 < 5 5 

Toluene 108-88-3 < 5 5 

Chlorobenzene 108-90-7 < 5 5 

Ethylbenzene 100-41-4 < 5 5 

Styrene 100-42-5 < 5 5 

Total Xylenes < 5 5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method: EPA Method 624 

Analyst: M. McGill 
Verified: K. Kline 
Date Reported: November 8, 1988 

Respectfully submitted, 

Environmental/Ahalytical Testing Division 



Client: 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319 

Client Sample Identification; Sample Blank 
Sample Matrix: Water 
Date Saunple Collected: October 12, 1988 
Date Sample Received; October 14, 1988 
Date Sample Analyzed; November 2, 1988 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83277L 1 of 2 

Concentration Quantitation 
Analyte CAS Number fug/Ll Limit (ug/L) 

Chloromethane 74-87-3 <10 10 

Bromomethane 74-83-9 <10 10 

Vinyl Chloride 75-01-4 <10 10 

Chloroethane 75-00-3 <10 10 

Methylene Chloride 75-09-2 < 5* 5 

Acetone 67-64-1 27 10 

Carbon Disulfide 

0
 

1 
in H
 

1 
in 

< 5 5 

1,1-Dichloroethene 75-35-4 < 5 5 

1,1 Dichloroethane 75-35-3 < 5 5 

Trans-1,2-Dichloroethene 156-60-5 < 5 5 

Chloroform 67-66-3 < 5* 5 

1,2-Dichloroethane 107-06-2 < 5 5 

2-Butanone 78-93-3 <10* 10 

1,1,1-Trichloroethane 71-55-6 <5 5 

Carbon Tetrachloride 56-23-5 < 5 5 

Vinyl Acetate 108-05-4 <10 10 

Bromodichloromethane 75-27-4 < 5 5 

1,2-Dichloropropane 78-87-5 < 5 5 

* Analyte detectisd but amount present is less than the Quantitation 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83277L 

Concentration Quantitation 
Analvte CAS Number (ug/L) Limit fua/L) 
Trans-1, 3-Dichloropropene 10061-02-6 < 5 5 

Trichloroethene 79-01-6 < 5 5 

Dibromochloromethane 124-48-1 < 5 5 

1,1,2-Trichloroethane 79-00-5 < 5 5 

Benzene 71-43-2 < 5 5 

cis-l,3-Dichloropropene 10061-01-5 < 5 5 

2-Chloroethylvinylether 110-75-8 <10 10 

Bromoform 75-25-2 < 5 5 

4-Methyl-2-Pentanone 591-78-6 <10 10 

2-Hexanone 108-10-1 <10 10 

Tetrachloroethene 127-18-4 < 5 5 

1,1,2,2-Tetrachloroethane 79-34-5 < 5 5 

Toluene 108-88-3 < 5* 5 

Chlorobenzene 108-90-7 < 5 5 

Ethylbenzene 100-41-4 < 5* 5 

Styrene 100-42-5 < 5 5 

Total Xylenes < 5* 5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method; EPA Method 624 

Analyst: M. McGill 
Verified: K. Kline 
Date Reported: November 8, 1988 

Respectfully submitted. 

Environmental/Analytical Testing Division 



REPORT OF TEST RESULTS 

ATEC Project Number 52^83217 

DATE: November 8, 1988 

CLIENT: ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319 

SAMPLE IDENTIFICATION: Safety Kleen 
Total Hydrocarbon Analysis 
SW 846 Method 8015 Revised • 

SAMPLE TAKEN BY: ATEC (AR) 
SAMPLE MATRIX: Water 
DATE SAMPLED: October 12, 1988 
DATE RECEIVED: October 14, 1988 
DATE ANALYZED: October 26, 1988 
ANALYST: RAR 

* Hydrocarbon detected below Quantitation Limit 

Total Quantitation 
Sample Identification Hydrocarbon Limit 

SK-3 <10 ppb* 10 ppb 

Respectfully siibmitted, 
ATEC Associates, Inc. 

Environraental/Ahalytical Testing Division 



REPORT OF TEST RESULTS 

ATEC Project Number 52-83217 

»ATE: November 8, 1988 

'CLIENT: ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319 

SAMPLE IDENTIFICATION: 
•.AMPLE MATRIX: 
JAMPLE TAKEN BY: 
DATE SAMPLE TAKEN: 
DATE RECEIVED: 
iNALYST: 

Safety Kleen 
Water 
ATEC (AR) 
October 12, 1988 
October 14, 1988 
KEB, AJB 

'arameter 
;units in mg/1 
unless noted) 

^KalMetals 

Arsenic 

$arium 

Cadmium 

:hromivim 

Lead 

[ercury 

delenixim 

"ilver 

sample I.D. Number 

SK-1 

< 0.05 

< 0.5 

< 0.01 

< 0.05 

< 0.05 

<0.002 

< 0.01 

<0.05 

SK-2 

< 0.05 

< 0.5 

0.01 

< 0.05 

< 0.05 

<0.002 

< 0.01 

<0.05 

MDL* 

0.05 

0.5 

0.01 

0.05 

0.05 

0.002 

0.01 

0.05 

SW 846 
Analytical 
Method No. 

7061 

7080 

7130 

7190 

7420 

7470 

7741 

7760 

* Method Detection Limit 

Respectfully submitted, 
ATEC Associates, Inc. 

Environmental/Analytical Testing Division 



CHAIN OF CUSTODY RECORD SS32n 
PROJ. NO. PROJECT NAME 

^ y I ce A 
SAMPLERS: (Sisnttunl 

NO. 

OF 

STA.J^b. DATE 

1 

TIME 

C
O

M
P

. 

C
R

A
B

 

STATION LOCATION 

TAINERS 
/ / / / / 
/ 0/^/^7 / / / 

/^7<^/c^ / / / 

lo/lI/« 2-\S- a y y -

St.2. 1) •i'.So -z I )< y 
Sic-S n W'.oo z I y >: . 

SJt-'H •1 3'oe» \ ^ x 
JK • 6 li ZWS 1 ' y 

Sfc- t 1 0 Z•.>^o 1 ^ y 

II Wio . 1 ^ 

St-10 >1 \-1o 1 ^ 
SV..c\ II M'.ir 1 ^ >' 

C,fc-i£> II H.'OS 1 " y 

<?-D II 1 r 
So.mpL< 
biort k. 

• 1 
* 

1 /c 
0 

REMARKS 

Relinquiihed by: (Signih 

UA-

Date / Time 

\o/al^^\v\o 

Received by: (Slgnttufi Relinquiihed by: ISitnnuf0l Date /Time Received by: tSignnuftl 

Relinquiihed by: ISifn»tuf$t Data / Time Received by: tSigntiur*) Relinquiihed by: tSigniiut0l Date / Time Received by: fStgn0tvf0) 

Relinquished by; lSigfi0wr§l Date / Time Received lor Laboratory by: pate Time Remarks 



I M L> I. I. p 

FJBLD SURVEY FORM 

Facilily X2J/^C 

Purge naiP- /C> / /IT*^ 

Purge Time;^ 

Sample Date:. /g//a ./g-^ 
Sample Timei— *2 - / ^ 

c* 4 Sample Point 1.0. 

Casing Vol. (gals.):_ 

Vol. Purged (ga)s.):^j 

Sample MPihnri-

Elevations 

V^'ater Levels 

G'.v Elevations 

3^ 
Totai Well Dept.h: /2-/3" 

Slick-Up_ 

Sample Temp. f''C)_ 

Weather Concitions_ 

Sample Appearance_ 

Sampler Cc.'r,.'T!ents_ 

S c, ^ y ̂ rn c/y ^—-ST" ^ 

VST ^ 
Li, / tr ^ ^ / y, ^ J 

•/f ? f>' 2^ _2 6-u^ 
~ 

.£22_ y* y ft .-.y 

Unable To Obtain Sample (X): Reason; ^ 

ISa.mpie Composited (X); Procedure-'Proportions;. 

PH 

Sp. Cond. 
(umhcs) 

Lab Comments p <Tr-? / = C/if, / r - if • ^ ^—T T? Tg* 

/ T 

' ccriily I.-Ip; sampling procedures v.ere m accordance v.-ith EPA and corporate protocols. 

S.Trr-.pif.,-Jr^t'ini) f^^£T/"€urr;^.. Signrtiure vvXy/ *-•. i-sC. 



TABLE 5 

FIELD SURVEY FORM 

Facility 

Purge nati»- /g> / Xl 

Purge Time:. 3^.1' 

Sample Date: /^ 

Sample Timei. 3-^0 

Sample PoiW'^tjass^ 

Casing Vol. (gals.)u 

Sk-'^ 
MO 

Vol. Purged (gals ): Al. 
Sample Mpthnn 

-J 

Elevation:. 

Water Leveli. 

GW E!evation_ 

Tolal Well Depth:, 

Stick-Up_ 

Sample Temp. f° C)_ 

Weather ConpitionsL. 

Sample Appea.'ance. 

Sampler Ccmments. 

fx r 

r--^ Cir-^ »-

t' e Cr/n r t T' S or 
/. <" /U./-/V fyC'A 

Monriyy. , . 
y / -f 

Unable To Obtain Sample (X): Reason; ^ 

S?..T!pie Composited (X): Procedure-'Proportions:. 

pH 

Sp. Cond. 
(umhos) 

Lab Comments: ^. £) . / 6 J = V/® A 

Cn. ̂ -9.^)'y>y£^ - /. 3 o 

I certity that sampling procedures v.ere In accordance vvith EPA and corporate prptoeots. 

S.T.mplcT (print) ^ VX!;c-r^... lA.PO • >0.. Signature CX^'^Lf It. .) 



FIELD SURVEY FORM 

Facility ^ 

Purge natp /g> ^ 

Purge Timo- %<Sv 

Samp/e Date:—/^ 

Sample Time: 

Sample Point I.D.;, SC-,1. 
Casing Vol. (gals t- /. / g 

Vol. Purged (gals.): ^ 

Sample Mprhnri-^ 

\. 
x4' 

Elevations. 

Water Leyeli_ 

GW Flpvatinn-

Total Well Depth, iMl 
Slick-Up_ 

Sample Temp. CC), 

Weather Conditions", ^ y / f^tc/y J ^O Z— 

Sample Appearance", yv\ n, 

Sampler Comments, r r^A~ 

•y-^' xx JC £ c "F 

g 

Unable To Obtain Sample (X); Reason; 

tSa.mple Composited (X); ____ .Orocedure-'Proportions:. 

PH 

Sp. Cond. 
(umhos) 

Lab Comments: ^ ^ V S - P. b J) ^ <0. X g" ? 

- /. / ;r ^ ^^ 

' certiiy in:j: sampling procedures were in accordance v/lth EPA and corporate protocols. 

Sampler N.Tme (print) „AtVii'"C ^ .gP Signaiurc <-••.!) I< 



tABLE ,5 

FIELD SURVEY FORM 

Facility 

Purge Date: a 
Purge Time:_ 

/o./f 1-/^9 

Sample Date" 

Sample Timo- 3> -C\l 

Sample Point I .o.ik4. 
Casing Vol. (gais.);_ 

Vol. Purged (gals.): ^ 

Sample Methnn- g^<r-Ao«^ -^/a.'/C 

Elevation: 

Water Level: 

G'.V Elevation: 

2^ 
Total Well Deptn:. 

Stick-Up_ 

Sample Temp. (° C)_ 

Weather Conditions_ 

Sample Appearance: 

S.nmpler Comments. 

Unable To Obtain Sample (X):. 

Sample Composited (X); 

St* It y ,»—U- fii y . %-C2. 

Y ^ 

/L) !'if 

("A"'" ̂ ^—r C-^ J. S^t7r\^ 

.Reason: 

.®rocedure-'?roporiions:. 

pH 

Sp. Cond. 
(umbos) 

Lab Comments. ^Jn/ ^ 9 <D. /Y 3 

—/ ;<r 

' certiiy in:>; sampling procedures v.ere in accordance v/itb EPA and corporate protocols. 

S.ampier Mamo (print) „ Signature 



FJELD SURVEY FORM 

Facility /DnZ/c'^ . 

Purge natP- /a / f^y yP 

Purge Time: ^ 

Sample Point I .D._SiL-Sl 

Sample Date* /^ ̂ 

Sample Ttmo- 3'. 1 S 

Casing Vol. (gals.)- IX(i 

Vol. Purged (gals.) ^ 

>d: Sample Method: 

Elevation: Total Well Depth 

Water Level:. Stick-Up:. 

GVV Elevation_ Sample Temp. (°C)L 

Weather Conciiiions-_ 

Sample Appearance_ 

Sampler Comments-

^ f, ^ ^ y • ijf Ctr ^^ 

^oYL,, /f, r ^rOf<r( J 4' ^ —S l^r-r-. 

jcA. (Irv^t r <7^e; , 

Unable To Obtain Sample (X): Reason; 

Sample Composited (X); Proceaure-'Proportions:. 

PH 

Sp. Cond. 
(umhos) 

Lab Comments:. A . b.Ko ? - (TTrf. =- /• 
I certify that sampling procedures were in accordance with EPA and corporate protocots. 

S.ampiif..- (prim) Signature 



TABLE 5 

FIELD SURVEY FORM 

Facility ^ 

Purge Haip-

Purge Time: i 

Sample Date*- /C?/ jr. 
-a. 'UO 

Sample Time: 2 i_l 

Sample Point 1.0.;, 

Casing Vol. (gals )• /'3^ S-
Vol. Purged fgals V ^ -JA. 

Sample Mpihnrl-

-J 

Elevation:, 

Water Leveli. 

Gw Elevationi. 

4.0 I 
Totai Well Depih:_ 12^/7-

Stick-UPL_^,^ 

Sample Temp. (° C)_ 

Sample Appearance 

Sarr-.pier Comments. 

^ J^7 W 

y r- rf /• X< f r\ C^i^X/ 
/ 

Unable T6 Obtain Sample (X): Reason; ^^— 

Sample Composited (X): .^rocedure-'Proportions;. 

pH 

Sp. Cond. 
(umbos) 

Lab CommentSL A • Q' /(n 3 - O <A vri>^XjL.^—K, 

r /- ?./3 - ^ j c:?, 

/• ?? f g 

I certi.'y ir,3; sampling procedures v.ere in accordance v/ith EPA and corporate protocols. 

Sampler Nan-.c- (print).. Signature CU^LQI'J /U^' .0^. 



TABLE 5 

FIELD SURVEY FORM 

Facility 

Purge natA . /^ 

Purge T;m>. "9 " f ^ iM 2- <V\ 

Sample natp- /C^/ ll^VS F 

Sample Time: ^ 

Sample Point I.O."_ 

Casing Vol. (gals.)u 

Vol. Purged (gals.): 1L± 
Sample MPthrxi- /iA.'/C. 

•y 

Elevation^ 

Water Leveli. 

GVV E!evation_ 

T.CfS' 
Total Well Depth ^r-1 

Slick-Up_ 

Sample Temp, f C)_ 

Weather Concitions: 

Sample Appearance_ 

Sampler Ccmmen;s_ 

y—,f e^y ^—iOl 

Unable To Obtain Sample (X); Reason. 

Sample Composited (X); Procedure-'Proportions;. 

pH 

Sp. Cond. 
(umhos) 

Lab Comments- / • 0JL}) " r/'C t/v/ 
(^7 7 - :><r. Tl ^ 

•3. <5" /*, 

I certiiy ;h:>: sampling procedures v.ere in accordance v/iin EPA and corporate protocols. 

Sampif.p- :,'nn-.e (print) Signature ^ 



FIELD SURVEY FORM 

...-1 X)f Facility Name 

Purge Dale 

Purge Time: 

Sample Date' /J7< ^ 

Sample Time: 

Sample Point I.D.;„ /> 

Casing Vol. (gals.)' 

Vol. Purged (gals.): ^r _ 

Sample Mpthr>rl--

Elevation'_ 

tA'ater Level:. 

G'.v Elevation^. 

Total Well Depth 

Stick-Up 

Sample Temp. ("Ct 

Weather Conditions". r/y ^ 
' y 

/r>tA^ CC^, 4 r a/.' Sample Appearance" , 

Sampler Comments: frt / ^2S1. Ii2j2—' -i F* 
^ 1 ! . ^/Ji' '' 

KyPr/CJl /"• 

/ / 
/ /i-^l 

Unable To Obtain Sample (X): Reason. J 

Sample Composited (X); Procedure'Proportioris:. 

pH 

Sp. Cond. 
(umhos) 

Lab Comments". " 0 "i :;v-f 
;r '/ a- ^ - o y e) ̂  O ^ 

r? - J rr /s 

' ccrtity !n;i; sarr.pling pfoced"jrc3 v.eie in accordance with EPA and corporate protocols. . 

Sarr.pic r Name (print) „ ̂ IACI-» S<gnaiuro .t-> iW 



TABLE 5 

FIELD SURVEY FORM 

Facility ^ 

Purge Date-. 

Purge Time: i '.OOFt^ 

Sample Date: ^ 

Sample Time:. M 

Sample Point I.O.: ^LLL 
Casing Vol. (gals.)-

Vol. Purged rgals.V / ^ 

Sample Method . 

Elevation-. 

Water Level:— 

GW Elevation: 

Total Well Depth-_ 

Stick-Up_ 

Sample Temp. (°C)L 

Weather Conditions--

Sample Appearance-

S.nmpici- Ccmments-

/e-t^ >• c/t 

Unable To Obtain Sample (X):.; Reason; 

'sample Composited (X); .Procedure'Proportions:. 

• PH 

Sp. Cond. 
(umhos) 

Lab r.iimmenij;- A y //'. \ ~ f 

I certily that sarr.pling proeed-ores v.ere m accordance v/iih EPA and corporate protocols. 

Sampler Name; (print) ^ Signature (Xy^''^C^n^-Cs \lx>PX>'^ 



I rv ^ i. ^ 

FIELD SURVEY FORM 

Facility - -^4 

/ ./yy Purge Hatp- /O 

Purge Time^__4lL5_ 

Sample Date: ^ 

Sample Timp- 4 ^ 

liL. 
Sample Point I.D.^ -AK 

Casing Vol. (gals.) 

Vol. Purged (gals.) 

Sample Method 

^ CI 

3.g _ 

Elevation: 

Water Level:. 

GVV Elevation:^ 

AL 
Total Well Depth: Ihk-

Slick-Up-

Sample Temp. CC); 

Weather Conditions'. 

Sample Appearance*. 

S.ampier Comments. 

Sc, n t,y ^.r ^P 

/'r y y, oY- /y 

Unatjie To Obtain Sample (X); Reason; 

Sample Composited (X): Procedure-'Proportions:. 

pH 

Sp. Cond. 
(umbos) 

Lab Comments-. .< .r-^i /• /yy% / ~ "S ' f //r^^ — 

I certity ina: sampling procedures v.ere in accordance v/iih EPA and corporaie protocols. 

Sampler Name {print) „ A.^-Q €.(> tQ Signature 



TABLE 5 

FIELD SURVEY FORM 

Facility 

Purge HatP- /O 

Purge Timis: 4^Qg> ff/\ 

Sample Date' /^ ̂ 

Sample Time:^ 4' 

Sample Point 1.0. - 3i^H0 
Casing Vol. (gals.):_ I rl ^ 
Vol. Purged fgals.V S'3 

Sample Mpihr^ri i4<r£Vo»n -cr-

Elevations. 

Water Levels 

GW Elevations. 

Total Well Depths 

Stick-Ups 

Sample Temp. (» C)s 

3J-

Weather Concitionss 

Sample Appearances. 

Sampler Ccmmen:s_ 

-fi O n / c^i /ie>/t-. ^O 
7 ' 7 ^ 

^ ^ .t-vt ^ c/—>^ r fcY' 

I Unable To Obtairi Sample (X): Reason; 

Sample Composited (X): Procedure-'Proportions:. 

pH ._ 

Sp. Cond. 
(umhos) 

Lab Commentss O. /a ̂  r -

I certily mat sampling procedures v.t-re m accordance v^iih EPA and corporate protocols. 

S.ampio- Name- (prmt) .. Signature CX^L\SU^ 



TABLE 5 

FIELD SURVEY FORM 

Facility 

Purge natp- YO / S-^ 

Purge Time:. ^ 

Sample r>att>-

Sample Time: 

Sample Point I.O.u 

Casing Vol. (gals.)L 

•U^ 
Vol. Purged (gais.)L ___ 

Sample Mpthnri-

car 

Elevation:. 

Water Level:. 

GVV Elevation.:. 

Totai Well Depths 

Stick-Up:. 

Sample Temp. (" C)_ 

ML 

Weather Conditions: 

Sample Appearances 

Sampler Com.-nen:s_ 

Unable To Obtain Sample (X): Reason: 

Samoie Composited (X): .Procedure-'Proportions: 

pH 

Sp. Cond. 
(umbos) 

Lab Comments: 

' that sampling procedures v.-ere in accordance with EPA and corporate protocols. 

Sam.pier Nnnre (prini) P\\,\r\c-''i c. (?C' ' Signature t • 
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CHAPTER III-l 

INTRODUCTION 

Safety-Kleen Corp. (S-K) owns and operates a recycling 
facility (SIC 2851) in Dolton, Illinois. S-K has owned and 
operated the facility since March 1987. The Dolton Recycle 
Center occupies a 30-acre site in an industrialized area about 
20 miles south of downtown Chicago, Illinois (Figure III-l-l). 
The address of the facility is: 

Safety-Kleen Corp. 
633 East 138th Street 
Dolton, IL 60419 

The Dolton Recycle Center is a reclamation and recycling 
facility that accepts organic chemicals and solvent wastes 
from S-K service centers and other S-K recycle centers, and 
from industrial and commercial facilities. Spent materials 
brought to the facility are regenerated into product or blend
ed for use as a fuel in cement kilns. Principal wastes 
managed at the facility are paint waste, lacquer thinner, 
mineral spirits, and waste oil. 

RFI Objective 

The Dolton Recycle Center is permitted to store and treat 
RCRA hazardous wastes (IIJD980613913) . As a condition of the 
RCRA permit, the Illinois Environmental Protection Agency 
(lEPA) requires S-K to conduct a RCRA Facility Investigation 
(RFI) . The purpose of the RFI is to determine the nature and 
extent of releases of hazardous wastes and hazardous constitu
ents from certain solid waste management units (SWMUs) and 
areas of concern (AOC) at the facility. The locations of the 
SWMUs and AOCs under investigation are shown on Figure III-l-
2. 

In order to achieve the RFI objective, Illinois Environ
mental Protection Agency (lEPA) designed a three-phase process 
and incorporated it into the Part B Permit: 

• Phase I - Release Assessment - Phase I is designed 
to provide information on the characteristics and 
integrity of each SWMU and to determine if a SWMU 
has released, is currently releasing, or has the 
potential to release hazardous waste and/or hazard
ous constituents to the soil or air. 
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Phase II - Extent of Release Assessment - Phase II 
is designed to define the extent of releases (if 
any) to soil from the subject SWMUs. 

Phase III - Ground-Water Release Assessment - Phase 
III is designed to define the extent of releases to 
the ground water (if any) from SWMUs identified in 
Phase I or II to have potentially released hazard
ous waste or hazardous constituents to the ground 
water. 

RFI Phase I WorkPlan Organization 

The Phase I investigation will be conducted in accordance 
with this Phase I Release Assessment Workplan. The content of 
the Workplan follows the lEPA guidance in Attachment F of the 
Part B Permit, entitled "Required Scope of Work for a RCRA 
Facility Investigation." Therefore, the Dolton Phase I 
release assessment is designed to be consistent with Phase I 
release assessments at other facilities in Illinois. The 
Workplan contains the following parts: 

• General Facility Information (Part I), which pres
ents general information about present facility 
operations, previous facility operations, SWMU 
descriptions, and regional information. 

• Nature and Extent of Impacts (Part II), which 
describes previous information on soils and ground 
water and information on potential migration path
ways. 

• Project Management Plan (Part III), which presents 
the objectives of Phase I and the project organi
zation necessary to achieve the objectives. 

• Sampling and Analysis Plan (Part IV), which des
cribes the procedures to determine the presence or 
absence of a release of hazardous waste or hazard
ous constituents from SWMUs to soil or air. S-K 
has voluntarily expanded Phase I to include some 
ground-water assessment. 

• Health and Safety Plan (Part V), which describes 
the procedures to protect the health and safety of 
those conducting field activities during Phase I. 

• Data Management Plan (Part VI), which describes the 
techniques to document and track Phase I informa
tion, data, and conclusions. 
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Quality Assurance/Quality Control Plan (Part VII), 
which details the procedures to ensure that infor
mation, data, and resulting conclusions are techni
cally sound and properly documented. 
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CHAPTER III-2 

PHASE I TECHNICAL APPROACH 

The Phase I technical approach has been designed to 
achieve the Phase I objective and to be consistent with the 
lEPA guidance in Attachment F of the Part B Permit for the 
Dolton Recycle Center. The technical approach accommodates 
the physical and chemical conditions present at the facility, 
which are detailed in Parts I and II of this Workplan. 

Phase I Scope 

Sampling and analysis will be conducted according to the 
time schedule presented on Figure III-2-1. In order to 
achieve the Phase I objectives, the specific goals of the SAP 
are to: 

Collect soil samples from those accessible loca
tions and depths which are most likely to permit 
identification and proper characterization of a 
SWMU-related release of hazardous wastes or haz
ardous constituents, if a release has occurred. 

Analyze the soil samples for the SWMU-related 
hazardous constituents which permit the identifica
tion, characterization, and hazard evaluation of a 
release. 

Implement sampling and analysis procedures which 
promote the quality assurance goals of complete
ness, representativeness, comparability, accuracy, 
and precision. 

The soils data will also be used to determine the potential 
for a release to air, as described in the Data Management Plan 
(Part VI of the Workplan). 

Although not required for Phase I by the Part B Permit, 
Safety-Kleen Corp. (S-K) intends to conduct voluntary ground
water assessment during Phase I to identify and characterize 
ground-water quality impacts and further evaluate ground-water 
flow directions in the shallow perched zone. This information 
will be used to design appropriate activities during subse
quent phases of the RCRA Facility Investigation (RFI). 
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Sampling Locations 

Sampling locations have been selected to provide an 
evaluation of worst-case conditions caused by a release or 
potential release of hazardous wastes or hazardous constitu
ents. Sampling will take place in areas of known releases, in 
areas where previous field screening data indicate releases 
have occurred, and in areas where experience from similar 
sites indicates releases are most likely to occur. 

Background Locations 

The background sampling locations are shown on Figure 
III-2-2. The four backgroiind locations have been selected to 
satisfy the following criteria: 

1. Located on Dolton facility property to minimize 
uncertainties about prior uses in the background 
areas. 

2. Located at least 50 feet from any SWMUs listed in 
the Part B Permit as modified by lEPA and S-K. 

3. Located at least 50 feet from any current or past 
industrial activity, based on review of aerial 
photos. 

4. Spatial distribution across facility. 

5. Same soil textures as encountered in SWMU soil 
samples (because natural inorganic constituent 
concentrations are a function in part of soil 
texture). 

Background locations will be sampled first to minimize the 
potential for cross-contamination. If the onsite geologist 
determines that background soil samples are of a different 
soil texture than SWMU soil samples, he/she will collect 
samples from other background locations in order to satisfy 
the five background selection criteria listed above. 

SWMU Locations 

Twenty-three locations south of 138th Street will be 
sampled to identify eind characterize releases to soils and 
shallow perched ground water. Criteria used to select 
sampling locations are: 

1. Within or adjacent to SWMUs, For areas with sec
ondary containment (truck stations and West Tank 
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Farm), sampling is planned next to the containment, 
because of access problems at several locations and 
concerns about damaging containment integrity at 
all locations. 

2. In areas of known impact, based on previous soil 
data (Figure II-2-8) and ground-water data (Figure 
II-3-6). 

3. In areas of suspected impact, based on information 
presented in Part II. 

4. Areas where releases are more likely, which include 
valve locations where wastes are transferred be
tween tank and tanker. 

The 23 SWMU sampling locations south of 138th Street are shown 
on Figure III-2-2 along with much of the rationale used for 
selecting the locations. 

Three locations will be investigated in the apparently 
disturbed part of the Barker Chemical No. 2 Area north of 
138th Street to determine whether a SWMU is or was present on 
S-K property. Sampling locations are shown on Figure III-2-3. 
Two locations will be within the possible area of disturbance 
on an April 1980 aerial photo and along the eastern boundary 
of S-K property. The third location will be outside the 
apparent area of disturbance on the April 1980 aerial photo. 
The purpose for sampling this location will be to define 
native soil conditions in order to determine whether the other 
two locations are sited in backfill (possibly indicative of a 
SWMU) or native soil conditions. If there is a SWMU in the 
Barker Chemical No. 2 Area, sample collection and chemical 
analysis will be conducted. 

Soil Sampling Depths 

In the Barker Chemical No. 2 Area, soil samples will be 
collected at 5-foot intervals from ground surface to 20 feet 
below ground surface. The onsite geologist will evaluate soil 
texture and field-screen the samples according to the proce
dures in Chapter IV-2. Based on this information, the 
geologist will determine if the SWMU is on S-K property, and 
subject to the soil sampling procedures described below. If 
no SWMU is present on S-K property (Barker Chemical No. 2 
Area), no soil sample collection and laboratory analysis will 
be performed in this area. 

Soil sampling will occur during the Phase I Release 
Assessment to identify and characterize releases from DOlton 
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facility SWMUs. In addition, soil sampling and analysis will 
be conducted to define the vertical extent of soil impacts. 

Soil samples will be collected at about 2 feet and 20 
feet below ground surface for chemical analysis. Data from 
the shallow depth will be used to identify soil impacts, and 
data from the greater depth will be used to define extent. 
The deep sample at each location will be field screened, and 
a deeper sample will be collected if necessary to define the 
vertical extent of impacts. 

During the sampling program, the onsite geologist will 
evaluate the range of soil textures from the background 
locations to ensure that they match the range of soil textures 
encountered in soil samples underlying the SWMUs. If they do 
not match, additional background intervals and/or locations 
may be sampled to ensure a match. 

Ground-Water Sampling Depths 

A ground-water level will be measured and a water sample 
collected at all background and SWMU locations south of 138th 
Street where ground water is present in the perched zone 
(historically 1 to 5 feet below groiind surface) . Ground-water 
samples will be collected from the perched zone at approxi
mately 5 to 10 feet below ground surface. In the Barker 
Chemical No. 2 Area north of 138th, ground-water levels will 
be measured and water samples collected only if perched ground 
water is present and if the SWMU is determined to be on S-K 
property. 

Laboratory Analvsis 

Samples will be submitted to S-K Environmental Laboratory 
for chemical analysis. The laboratory is located in Elk Grove 
Village, Illinois. The samples to be analyzed are shown in 
Table III-2-1. The samples will be analyzed for the 107 
constituents described in Tadsle III-2-2. 
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Table III-2-1. Sampling and Analysis Matrix, RFI Phase I Uorkplan, Dolton Recycle Center. 

Investigative Samples Field Quality Control Samples 

Sample Matrix Field Parameters Lab Parameters Type 
No. of 
Sites 

No. per 
Site Total Trip Blanks 

Equipment 
Blanks 

Field 
Duplicates 

Soil ^sical Descriptions 
Total Organic Vapors BG 

SWMU 
4 

23-25 
2 
2 

8 
46-50 

0 0 5 

Volatile Organic Compounds 
Semi-Volatile Organic Compounds 
Inorganic Compounds. Total 

BG 
SWMU 

4 
23-25 

2 
2 

8 
46-50 

0 0 5 

Ground Water Water Levels BG 
SWMU 

4 
23-25 

1 
1 

4 
23-25 

0 0 3 

Physical Descriptions 
Volatile Organic Compounds 
Semi-Volatile Organic Compounds 
Inorganic Compounds, Dissolved 

BG 
SWMU 

4 
23-25 

i 
1 

4 
23-25 

3 3 3 

H 
H 
I 
to 
I 
00 

Notes; 

1. The number of sites depends on whether a SUMU exists in the Barker Chemical No. 2 Area on S-K property, and thus is subject to this investigation. 

2. Laboratory control samples are described in Appendix VII-A. 

3. BG means background. SWHU means solid waste management unit. 



Table III-2-2. Constituent List, RFI Phase I Release Assessment, Dolton Recycle Center. 

Constituent Method Method Detection Limit 
(from SU-846) (mg/icg) 

Inorganics 

Arsenic 7060 1.25 
Barium 6010 2.0 
Cadmi urn 6010 2.0 
Chromium 6010 4.0 
Lead 6010 11.0 
Mercury 7471 0.04 
Selenium 7740 0.9 
SiIver 6010 3.0 

Organics* 

Volatile Organic Compounds (37) 8240 0.005-0.100 
Semi-Volatile Organic Compounds (62) 8270 0.33-3.3 

* A complete list of organic compounds and method detection limits for individual compounds are 
presented in Appendix IV-C. 
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CHAPTER III-3 

PHASE I REPORTING 

Phase I includes a single, extensive soil and ground
water sampling and analysis event. A report on this event, 
including all field observations, laboratory data, and quality 
assurance evaluations, will be submitted to the Illinois 
Environmental Protection Agency (lEPA) within 90 days of 
receipt of the complete set of soil quality data. The Phase 
I Report will provide a summary of the Phase I investigation, 
problems and responses, staffing changes, and a schedule of 
upcoming activities. The report will include conclusions on 
whether a release of hazardous wastes and/or hazardous 
constituents has occurred to soils, ground water, or air, and 
whether the release has the potential to impact ground water 
in the dolomite aquifer. 

Quarterly progress reports will be submitted to update 
lEPA on the progress of Phase I activities. Information 
included in the reports will be percentage of the project 
completed, activities completed during the reporting period, 
changes in the implementation of the Workplan, problems 
encountered during the reporting period, proposed corrections 
to these problems, projected work for the next reporting 
period, and any other pertinent information. 
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CHAPTER III-4 

MANAGEMENT ORGANIZATION 

Figure III-4-1 presents the proposed project management 
structure for the implementation of the RFI. The project will 
be directed by Mr. Scott Davies, Senior Project Manager -
Remediation for Safety-Kleen Corp. (S-K). Mr. Davies has 8 
years of experience in the environmental field and is respon
sible for cleanups and closures of S-K recycle centers 
throughout the United States and Puerto Rico. 

Mr. Davies will be assisted by John Valerius, the 
Facility Manager at the Dolton Recycle Center. Mr. Valerius 
has more than 15 years of experience in waste management. 

The lEPA Project Coordinator (Eric Minder) will ensure 
that the RFI project is conducted in accordance with the RCRA 
regulations and in general accordance with RFI guidance 
documents. The lEPA Project Coordinator will modify the RFI 
Wor)cplan as needed, make site visits, and critically review 
the final report to ensure that the quality assurance objec
tives have been achieved. 

The lEPA Project Coordinator and the S-K Project Director 
may conduct audits of field and laboratory activities. 

S-K has developed an experienced project team in order to 
promote quality assurance during the RFI process. All team 
members have worked together on RFIs at other petroleum-
impacted sites. The principal team members are: 

• TriHvdro Corporation will function as the prime 
contractor. TriHydro will be responsible for the 
proper implementation of the Phase I Workplan, 
collecting soil samples and submitting them to the 
laboratory, auditing laboratory performance, and 
preparation of the RFI report. In addition to 
working with S-K at the Dolton site, TriHydro is 
conducting assessment and/or remediation projects 
at 40 other S-K sites throughout the central and 
western United States. A summary of TriHydro 
qualifications and resumes of personnel to be 
involved in the project are included in Appendix 
III-A. 

• GEO Corporation will perform the drilling services. 
As described in Appendix III-B, GEO Corporation has 
the specialized equipment to enter and drill in 
tight locations and has experience in drilling at 
petroleum-contaminated sites. 
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S-K Environmental Laboratory will perform all labo
ratory analytical services. S-K Environmental 
Laboratory is performing the analytical services on 
many of S-K's monitoring, assessment, and remedi
ation projects in the region. S-K Environmental 
Laboratory qualifications are summarized in Appen
dix III-C. 

TriHvdro Corporation 

John Ahern, President of TriHydro Corporation, will be 
TriHydro's project manager for the RFI Phase I project. Mr. 
Ahern has 20 years of experience in assessment and remediation 
at petroleum-impacted sites. He has served as project manager 
and/or QA/QC officer on 25 Safety-Kleen projects over the 
previous two years. Mr. Ahern is located at the TriHydro 
Corporation office in Laramie, Wyoming, and will provide all 
onsite project personnel from this office. 

Activities to be performed by the Project Manager during 
the RFI include: 

Select, coordinate, and schedule staff for the work 
assignments. 

Control budgets and schedules. 

Prepare bimonthly progress reports. 

Monitor the subcontractor. 

Implement quality assurance measures and any cor
rective action requirements. 

Attend review meetings. 

Perform final data assessment. 

Supervise the preparation of the RFI report and 
provide technical peer review. 

Under the direct supervision of the project manager is 
the QA/QC officer and the site manager. Mr. John Schneider 
will serve as the project QA/QC officer. The activities 
presented below will be completed by the project QA/QC 
officer: 

• Audit field memoranda prepared by field personnel 
to assure that the procedures for sample collection 
and sample custody are strictly adhered to. 
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• Review laboratory reports to assure that adequate 
QA/QC procedures are imposed on the laboratory 
analytical results. 

• Interface with lEPA's QA Officer and Project Man
ager, when necessary. 

• Organize the final evidence file, and turn over the 
custody of this evidence file to S-K's Project 
Manager at the end of the project. 

Mr. Tom Nissen will serve as the project's site manager. 
Mr. Nissen has six years of experience directing field 
activities for environmental assessment and remediation at 
RCRA facilities. Mr. Nissen will be responsible for all 
onsite activities including scheduling, direction of the 
subcontractors, and maintaining the sampling procedures in 
accordance with the Quality Assurance Project Plan (Part VII) 
and the Sampling and Analysis Plan (Part IV). 

GEO Corporation 

GEO Corporation will conduct the soil and ground-water 
sample collection required during the RCRA Facility 
Investigation. GEO Corporation has custom-designed equipment 
for field sampling and can match the field sampling equipment 
to the particular task, type of sample needed, and site 
conditions. During the Phase I investigation, a Scorpion 
Series ATV Hydraulic Probing Rig will most likely be used to 
allow access to the tighter areas. A detailed explanation of 
soil and ground-water sample collection is described in the 
Sampling and Analysis Plan (Part IV), 

S-K Environmental Laboratorv 

S-K Environmental Laboratory will conduct the laboratory 
services rec[uired during the RCRA Facility Investigation. The 
laboratory organization structure and internal responsibili
ties are described in detail in Appendix III-C. 
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CHAPTER III-5 

COST ESTIMATE 

The cost estimate for implementation of Phase I is 
presented in Table III-5-1. The estimate is organized per the 
field activities in the Sampling and Analysis Plan(Part IV) 
and reporting activities in the Project Management Plan (Part 
III) . Safety-Kleen Corp. (S-K) has adequate resources to 
complete the Phase I release assessment. 

S-K will submit financial assurance for completion of the 
Phase I release assessment in accordance with Paragraph IV.D.2 
of the Part B Permit (Financial Assurance for Corrective 
Action) . The documentation for financial assxirance will be 
submitted by S-K within 60 days of approval of this Phase I 
Release Assessment Workplan by the Illinois Environmental 
Protection Agency. 
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Table III-5-1. Cost Estimate Worksheet, RFI Phase I Release Assessment, Safety-Kleen Corp. Recycle 
Center, Dolton, Illinois. 

Phase/Activity Cost 

I. Phase I Investigation 

Activity 1.1 - Pre-Field Activities $500 

Activity 1.2 - Sample Collection/Decontamination 19,500 

Activity 1.3 - Field Documentation/Chain-of-Custody Control 500 

Activity 1.4 - Post-Field Activities 300 

Activity 1.5 - Laboratory Analysis ($645/soil sample) 40,600 

$61,400 

II. Reporting 

Activity 11.1 - QA/QC analysis per QAPjP $1,900 

Activity 11.2 - Prepare Phase I Report 2,700 

Activity 11.3 - Prepare 2 cpjarterly progress reports 1,000 

Activity 11.4 - Conpile data package and ship to facility 800 

$6,400 

Cost Estimate Worksheet Summary 

1) Phase I Investigation $61,400 

2) Reporting 6.400 

$67,800 

Note: S-K is conducting ground-water activities voluntarily under Phase I, and thus costs for ground
water sampling, analysis, and reporting are not included. 
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APPENDIX III-A 

TRIHYDRO QUALIFICATIONS 



Sumnary of Current TriHydro Clients 

Client/Sites Starting 
Date 

Principal Services 

Wyoming Department of Environmental 
Quality ^ 

- Mountain View 

- Laramie (Foster's Sinclair) 

- Greybull 

1988 Contaminant source identification 

1990 Vapor and ground-water quality assessment, 
design and construction of trench to intercept 
vapors and hydrocarbon product 

1992 Emergency response, design, and installation of 
residential vapor controls 

Texaco Refining and Marketing, Inc. 

- Los Angeles Refinery 1985 
(California) 

- El Dorado Refinery (Kansas) 1987 

- Lockport Refinery (Illinois) 1985 

- Bakersfield Refinery (California) 1992 

Hydrocarbon recovery, soil remediation, 
environmental assessment, regulatory reporting, 
ground-water monitoring 

Hydrocarbon recovery, environmental assessment, 
air monitoring, vapor control, regulatory 
reporting 

Environmental assessment, regulatory reporting, 
NPDES evaluation, RCRA 

Soil and ground-water quality remediation, 
environmental assessment 

Golden West Refining Company 

- California Refinery 1985 

Safety-Kleen Corp. 

- 40 sites (principally Midwest) 1988 

Sinclair Oil Corporation 

- Sinclair Refinery (Wyoming) 1985 

- Boise, Burley Terminals (Idaho) 1991 

Hydrocarbon recovery, environmental assessment, 
regulatory reporting, expert witness testimony, 
ground-water monitoring 

RCRA closures, UST environmental assessments, 
regulatory reporting, soil remediation, 
ground-water remediation, RFIs 

Environmental assessment, ground-water 
monitoring, RCRA and State permitting, RFI, 
regulatory reporting 

Environmental assessment 

Miscellaneous Clients 

- Banner Associates 
(Wyoming) 

- Church and Dwight (Wyoming) 

- D&B Services (Wyoming) 

- Enron (Colorado) 

- First Interstate Bank 

1991 Municipal ground-water development 

1991 Landfill permit, spill control plan at trona 
site 

1992 Environmental assessment at oil field 

1991 UST environmental assessment 

1992 Environmental audits 



Summary of Current TriHydro Clients (continued) 

Client/Sites Starting 
Date 

Principal Services 

Forsgren Associates (Wyoming) 

Frontier Refining (Wyoming) 

Holly Sugar Corporation (Wyoming, 
California, Montana) 

Indian Refining Company 
(Illinois) 

Koch Materials (Colorado, Kansas) 

Marathon Oil (Nebraska) 

Shell Pipe Line Corp. (Wyoming) 

Texaco Inc. (California) 

Wheatland (Wyoming) 

Wyoming Territorial Prison 

1990 Municipal ground-water development 

1991 GrourxJ-water monitoring, RFI at petroleum 
refinery 

1987 Ground-water assessment and monitoring, 
landfill permit 

1985 RCRA closures, environmental assessments, waste 
management plans at petroleum refinery 

1991 Site assessments at asphalt plants 

1992 Ground-water monitoring at oil/gas production 
site 

1991 Assessment and remediation of crude oil spill 

1990 Expert witness testimony for tank farm 

1987 Landfill permit and ground-water monitoring 

1991 Ground-water monitoring 
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GEO CORPORATION QUALIFICATIONS 
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CORPORATION 

CORPORATE 
OFFICES 

ROCKY MOUNTAIN REGION 
400 Corporate Circle , Suite F 
Golden, Colorado 80401 
303-279-4655 
1-800-872-6662 

REGIONAL OFFICES 

SOUTHWEST REGION 
Houston, Texas 
713-6682-6996 
FAX # 713-682-6982 

GREAT LAKES REGION 
Detroit, Michigan 
313-344-2110 
313-344-1117 

WESTERN REGION 
Salt Lake City, Utah 
801-566-4590 

SOUTHEAST REGION 
Atlanta, Georgia 
404-425-2828 
FAX # 404-425-4686 

CENTRAL REGION 
St. Loius, Missouri 
314-890-0038 

DISTRICT OFFICES 

SOUTHWEST DISTRICT OFFICE 
Baton Rouge, LA 

SOUTHEAST DISTRICT OFFICE 
Charlotte, NG 

PROPOSED EXPANSION OFFICES: 

SOUTHEAST DISTRICT OFFICE 
Orlando, Florida 

GREAT LAKES DISTRICT OFPFICE 
Chicago, Illinois 



FEB-23-1994 14:41 FROM GEO ENUIRONMENTFIL TO 13077457729 P.03 

Field Sampling Equipment 

GEO Enviroraental has custom designed its equipment for field samplih^ll^ 
and analysis. GEO matches field sampling equipment to the needs of 
the client, the type of sample taken, and the terrain on the job site. 
The following is a list of the kind of equipment available. 

Scorpion Series-ATV Hydraulic Probing Rig 

* Weight: 1200 lbs 
* Height: 8 feet 
* Length: 89 inches 
* Width: 43 inches 

Sampling Capability 

* Soil vapor to 30 feet. 
* Soil sampling continuous or interval to 30 feet. 
* Groundwater sampling - real-time/temporary monitoring to 30 ft. 
* Expendable Aquifer Sampling Implant: 

EASI system/IO-30 per day 
* GEOpunch real-time bailed water samples to 30 feet 
* 1", 3/4", 1/2" factory-slotted PVC, set to 30 feet 
* So^ vapor sampling by passive and dynamic methods 
* Soil vapor monitoring by temporary or permanent techniques 

Viper Series - 1 Ton 4X4 hydraulic probing rig 

* Vehicle: rig is mounted on 1 ton 4x4 Ford P-350 pickup bed 
* Engine; v-8, 460 
* Mast height: 9 feet 

gampijnq capabiUty 

* Soil vapor to 60 feet. 
* Soil sampling continuous or interval to 60 feet. 
* Groundwater sampling - real-time/temporary monitoring to 30 ft. 
* Expendable Aquifer Sampling Implant: 

EASI system/10-30 per day 
* GEOpunch real-time ground-water samples using bailer. 
* 1", 3/4", 1/2" factory-slotted PVC 
* Soil vapor sampling by passive and dynamic methods 
* Soil vapor monitoring by temporary or permanent techniques 

Steam Cleaner 

* For decontaminating probe rods and samplers 
* Hotsy/Landa models 
* Hot (up to 200' F) and cold rinse capable 
* 2500 psi washing pressure 
* 200 gallon water tank 
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Safi^Klnai QAP 2«4 
Rcvmoo: 0 Date 2/1494 

Section: 4 Page 1 of 

4.0 ORGANIZATION AND RESPONSlBILnY 

It is the objective of Safe^-Kleeh Corp. to provide an oi]ganizationaI structure that can enhance the 
attainment of Corporate goals. Quality services, cost competitiveness, client satis&ction, employee 
gratification and profitable operations are primary Saiety-l^een goal& 

4.1 DESCRIPTION OF LABORATORY PERSONNEL RESPONSIBILIIIES I 
I 
1 
1 

Safety-Kleen's Environmental Laboratory, located in Elk Grove Village, Illinois, is a fiill-iservice 
environmental analytical laboratory. A total staff of 26 people, consisting of laboratory personnd 
and/or support personnel managed by Mr. Mark A Hartwig provide environmental services to industrial 
and internal clients. The Environmental Laboratory has state certifications for the analytis of soils, 
waste water and/or drinking water in Connecticut, California. Illinois, Kansas, New York and 
Wisconsin. Also, all those states that recognize any of the previous mentioned states in redprochy. 
We are accredited by the Ammcan Assodation for Laboratory Accreditation (A2LA). This enables the 
Environmental Laboratory to conduct analyses for internal and dient projects throughoirt rimch of the 
country. 

4.L1 PROJECT MANAGEMENT 

Safety-Kleen's Environmental Laboratory uses a system of lab managers and project managers to plan, 
coordinate, execute and monitor projea activities. EfSdent and effective project managanoit is of 
prime importance to the successful execution of project establishing and maintaining credibility and 
lasting vdue. Project managimrcnt at Safety-Kleen is the coordinated and cooperative effort of a team, 
in which each member activdy partidpates in successful project planning and executiorL Project 
Managers are involved from the start in planning the project and time takes. When the client proposal 
is acc^ted by the client, the lab project manager will schedule with the client the arrangements for 
supplying sample containers and a sdtedule for sampling. 

When samples are recdved at Safety-Kleen's Environmental Laboratory, the sample custodian will 
verify that all sample container seals are intact, and if so, will sign the chain-of-custody statem^ 
accordingly. In the event that it appears chdn-of-custody has been broken, the sample custodian will 
inuncdiatdy bring it to the attention of the Project Manager who will in turn contact the client for 
consultation and resolutioiL Written documentation of the event vnll be furnished. 

i 
The sample custodian -will also verify information on the sample labels is the same as that appearing on 
the chain-of-custody. Any inconsistendes will also be brought to the attention of the Project Manago-
for immediate resolution -with the client. The resolution will be documented in a memorandum to the 
project file and a copy provided to the client. After jog-in, the samples are stored at 4X in storage 
refiigerators until anal^s. 
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The sample identification infonnation and analyses requested are then logged into the laboratoiy 
computer and entered onto the laboratory bacldog. 'Hie laboratory backlog serves as a guide to the 
Laboratory Manager, Group Leaders and Frojea Managers to identify the status of all samples in the 
laboratory, and is used to ensure that project ddiverable requirements are met. The backlog comains 
the laboratoiy sample work order number, client name, number of samples recdved by matrix, number 
of samples to be analyzed for each requested parameter, due date, type of QC and repon requested. 

Backlogs are updated daily and reviewed by the Environmental Laboratory Project Manager and group 
leaders. The responsibOify of the Project Manager is to monitor the status of samples using the bacldog 
report, daily status meetings and through status updates from the Laboratory Mairager. Use of the 
backlog allows the Project Manager to track the progress of samples throu^ the various steps of the 
analytical process and assure timely completion of each task. If for any reason the baddpg indicates 
that sample analyses are not completed within seven days of the due date, the Project Mmiager will 
work vdth the Laboratoiy Manager and Group Leaders to reassess laboratoiy priorities to enable timely 
delivety of the analytical report The laboratory manager and group leaders have a commitment to 
maintain project schedules with a goal of 100% on-time ddiveiy of quality data padrages. If at any 
time, a dds^ in the required project turnaround time is anticipated, the Project Manager will 
immediatdy contact the client and inform them of the nature of the problem, the corrective action taken 
and a revised delivery date for the analytical data report. 

A flexible capadty hdps the laboratories meet project commitments. The Environmental Laboratoiy 
operates two shifts, S days per week in many of the service areas. The shifts are 8 hours shifts. 
Capacity is expanded by using autosamplers on many of the instruments. As demand for spedfic 
analytical requirements grows, the Environmental Laboratory has added equipment and &11 time staff as 
analytical bacldog is identified. 

4.13 KEY PERSONNEL 

The Environmental Laboratoiy provides ongoing trtining to maintain the quality of its personnel The 
highly trained staff of experienced professional chemists and technicians is the k^ element in the lab's 
credibility as a provider of quality environmental testing service. A strong base of expoienc^ organized 
and managed efEectively, results in a value added service product appreciated by our dients. The 
accompaiiying Skills Matrix of Key Personnel summarizes the education and mq)erience of the 
laboratory personnel. The Laboratoiy pmonnel assigned to this project have an excellent record of 
satis^ng project requirements. The Group Leaders provide guidance and direction enabling their staff 
to routinely provide quality test results. 

Table 4-1 provides the skills matrix of key laboratoiy personnel. 



Table 4 - I 
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Section: 4 Page 

Skills Matrix of Key Personnel 
SAFETY-KLEEN CORP. 

February 14, 1994 

DEGREE 

YRS 
LAB 
EXP 

PRO! 
MNGT 

QA 
/Q 
C 

DATA 
MNGT 

CLP 
EXP 

S^V846 
EXP 

EPA 
600 
EXP 

DOD 
EXP 

A.F. 
IRP 
EXP 

INDST 
HYG 
EXP 

Mboratory jvianager 
Mark Hartwig BS Chem 20 X X X X X X 

VPTcchnical 
James Breece Ph.D. Chem 31 X 

X 
X X 

OA/OC Manager 
Dave Reese BS Chem 15 X 

X 
X X X X X 

1 

Inorvanic Omun Leader 11 X 
Rita Shah BS Chem 11 X 

X 
X X 

Rick Cook MS Chem 14 X 
X 

X X X X X 

Prpject Manager 
Matt Schweik BS Economics 

Chemist 
Pravin Patel MS Chem 11 

X 
X 

Chemist 
Atul Shah BS Chem 23 X X X X 

Chemist 
Mark Scheuer MS Chem 8 X X X 



RESUME 

Atul Shah 
GC/MS Chemist 

TCLP/Environmental Laboratory 

BPiyCAtJOW: 

Bombay University 
Bombay, India 
B.S. Major - Chemistry 

Minor - Botany 

PROFESSIONAL AFFILIATIONS: 

American Chemical Society 

EMPLOYMENT HISTORY: 
June 1991 - Present 

Safety-Kleen Corp-
P.O. Box 92050 
Elk Grove Village, XL 60005-2050 

Position: GC/MS Chemist 

Responsibilities: 
1. Scheduling work for TCLP/VOA analysis. 
2. Preventive maintenance on GC/MS, Tekmar & Data 

System. 
3. Data Review/reporting. 
4. Training to new operator/technicians. 
5. PE/QC samples - data reporting. 
6. Purchasing routine/new items. 
7. Communicating to lab manager/group leader. 
8. Learning new system/software (target). 

March 1990 - May 1991 
I.E.A. Illinois Inc. 
Schaumburg, IL 60195 

Responsibilities: 
1. TCLP/VOCs analysis by using: 

a. EPA methods 8240/524.2/624 
b. H.P. GC/MSD with RTE-A System 
c. Tekmar's LSC 2000 and ALS 2016 

2. Also familiar with BASE-NEUTRAL/ACID analysis by 
GC/MS. 

1989 - March 1990 

Responsibilities: 
1. Working with Finnigan ITD 700 using EPA 524.2 

method. 
2. As a back-up Operator for INCOS 50. 
3. Familiar with FORMASTER and HPs MSD. 



1985 - 1988 

Responsibilities: 
1. Initiated, organized and established an efficient 

GC section for analysis of VOCs, PCBs, Pesticides, 
Herbicides, PAH, etc. by EPA methods. 

2. Trained and supervised three technicians. 
3. Automated the GCs operation by adding Autosamplers 

cind a multitasking PC based software. 
4. Troubleshooting and routine maintenance. 
5; Familiar with industrial hygiene samples with 

NIOSH methods. 

1983 - 1984 

Responsibilities: 
1. Metal digestion analysis. Trained for GC 

analysis. 

1982 

Responsibilities: 
1. Wet chemical analysis. 

1974 - 1982 
S. Merck Chemical 
Baroda, India 

Position: Analytical Chemist 

Responsibilities: 
1. Wet chemical analysis of fine chemicals. Organic-

inorgeuiic acids, solvents. Vitamin C, etc. 
2. Instruments used include: Karl Fisher, Flame 

Photometer, GC. 

1973 - 1974 
Themis Pharmaceuticals 
Bombay, India 

Position: R&D Chemist 

Responsibilities: 
1. Product Development of paracetamol, phenacetin, 

phenylbutazone, oxyphenyl butazone. 



RESUME 

Mark A. Hartwig 
Manager 

TCLP/Environmental Laboratory 

PPUCATXOW: 

Eastern Michigan University 
Ypsilanti, Michigan 
B.S. Major - Chemistry 

Minor - Math, Business 

PROFESSIONAL AFFXLXATXOyg: 

American Chemical Society 
American Society for Mass Spectrometry 
MCM Local Mass Spectrometry Discussion Group 

EMPLQYM^ HISTORY: 

October 1991 - Present 
Safety-Kleen Corp. 
12555 W. Old Higgins Road 
Elk Grove Village, IL 60007 

Position: TCLP Manager 

Responsibilities: 
1. Manage operation of environmental laboratory. 
2. Prepare annual business plans and operational 

budgets. 
3. Develop staff and departmental functions. 
4. Prioritize and monitor laboratory production to 

ensure timely completion of reports. 
5. Ensure implementation of analytical testing 

capabilities. 

December 1990 - April 1991 
TEA, Inc. 
126 West Center Court 
Schaumburg, IL 60195 

Position: Director cf Operations - Illinois 

Responsibilities: 
1. P & L of laboratory. 
2. Business development. 
3. Ensure professional growth and development of 

staff. 
4. Prepare and review capital equipment authorization 

for expenditure. 



April 1991 - October 1991 
lEA, Inc. 
126 West Center Court 
Schaumburg, XL 60195 

Position: Director of Midwest Region Business Development 

Responsibilities: 
1. Develop and maintain high level business 

relationships with Fortune 500 accounts. 
2. Prepare and deliver sales presentations to major 

accounts. 
3. Development of new product and service offerings. 
4. Strategic market review and assessment. 

July 1988 - December 1990 
York Laboratories of Chicago, Inc. 
126 West Center Court 
Schaumburg, IL 60195 

i Position: President and founder of York Lc±»oratories of 
Chicago, Inc. 

Responsibilities: 
1. P & L of the Laboratory. 
2. Strategic Marketing Decisions. 
3. Ensure professional growth and development of 

staff. 
4. Approve major capital expenditures. 
5. Serve on York Laboratories Strategy Development 

Team. 
6. Serve on YWC, Inc., Steering Committee. 

August 1981 to July 1988 
Hewlett-Packard Company 
1200 East Diehl Road 
Naperville, IL 60566 

Position: Systems Engineer, GC/MS Product Line 

Responsibilities: 
1. Pre/Post Sales Support on all GC/MS instruments 

for Midwest Sales Region. 
2. Provide technical consulting and applications 

support to Industrial and Governmental clients. 
3. Assist in the development and testing of new 

hardware and software for all GC/MS systems. 
4. Participate at trade shows and conferences by 

presenting technical papers and conducting 
technical workshops. 



May 1974 to August 1981 
Kemron Environmental Services 
32740 Northwestern Highway 
Farmington Hills, Michigan 48024 

Position: Manager - Organics Analysis Laboratory 

Responsibilities: 
Coordinate and Execute the analysis of Industrial 
Hygiene and Environmental samples for organic 
contaminants by GC, IR, UV, GC/MS techniques. 

AWARDS: 

American Chemical Society Undergraduate Award in Analytical 
Chemical, 1973. 

PUBLICATTQNS: 

"Use of ISQoetyl ThioalycQlate for the Separation of Tiii and 
Antimony". Mark A. Hartwig, K. Rengan, J. Radioanalysis 
Chem. 42 {1978). 

"Interfacing of an Hewlett Packard GC/MS with a HP-IOOOA 
Computer System to a Vax Computer and DEC Lims" Sunll 
Srivastava, Dennis Couch, Mark A. Hartwig, Scientific 
Computing and Automation Conference aUid Exposition (October 
1988) . 

"Analysis to Phenols". Mark A. Hartwig, Hewlett-Packard 
Publication #23-5953-8056, (August 1982). 

"Tuning the MSD to Meet DFTFF" . Mark A. Hartwig, Hewlett 
Packard Publication AB85-12, (1985). 

"Writing Procedure Files for the HP-1000 RTE VI GC/MS Data 
Symttani" a Workshop, Mark A. Hartwig, Hewlett-Packard 
Company, ASMS Annual Conference, Cincinnati, Ohio (June 
1986) . 

"Interpretation of Toxic Organic Data". Mark A. Hartwig, 
Annual Meeting-Academy of Certified Hazardous Materials 
Managers, July 1989. 

"PiinniTifT a Successful Environmental Laboratory" . Mark A. 
Hartwig, Hewlett-Packard Seminar Series "ENVIRO-90", 
Cleveland, Cincinnati, St. Paiil, Lansing, Michigan (November 
1989). 

"Productivity Gains through Quality Control". Mark A. 
Hartwig, HAZMAT-CENTRAL, Rosemont, Illinois (March 14, 
1990). 



RESUME 

Rita Shah 
Inorganic Group Leader 

TCLP/Environmental Laboratory 

EDHSmm: 

University of Bombay 
Bombay, India 
B.S. in Chemistry and Biology > 

PROFESSIONAL AFFILIATIONS: 

American Chemical Society 

EMPLOYMENT HISTORY: 

March 1991 - Present 
Safety-Kleen Corp. 
12555 W. Old Higgins Rd. 
Elk Grove Village, IL 60009-2050 

Position: Inorganic Group Leader 

Responsibilities: 
1. Supervise TCLP extraction and metals analysis 

area. 
2. Troxibleshoot difficult to handle filter wastes. 
3. Train staff in sample prep and metals analysis. 
4. Order and maintain supplies necessary for prep and 

metals analysis. 
5. Maintain and troubleshoot ICAP and AA. 

1987 - March 1991 
Caremark Inc., Bcocter 
Buffalo Grove, IL 

Position: Sr. Analytical Chemist 
I 

Responsibilities: i 
1. Performance of stability studies and collection 

and documentation of data. 
2. Coordinator for various testing protocols for 

ste±>ility studies. 
3. Responsible for methods development and assay 

troubleshoot ing. 
4. Training and supervision of new personnel. 



1982 - 1987 
Chemical Waste Management 
Riverdale, IL 

Position: Analytical Chemist 

Responsibilities: 
1. Analysis of hazardous waste according to CLP 

protocol using ICP and AA. 
2. Trained and supervised others in operation of ICP 

and AA. Familiar with QA/QC in the laboratory, 

1976 - 1981 
Haffkine Bio-Pharm 
Bombay, India 

Position: Quality Control Chemist 

Responsibilities: 
1. Performed analysis of raw materials, intermediates 

and packed products according to Pharmacopeia, 
Performed stability testing of packed products, 

HONORg: 

Published paper on interferences in graphite furnace at 
Pittsburgh Conference in March 1986, 
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CHAPTER IV-1 

SAMPLING LOCATIONS 

The Sampling and Analysis Plan (SAP) provides the 
procedures to generate the data necessary to achieve the Phase 
I objectives. As stated in the Project Management Plan (Part 
III) , the Phase I Release Assessment objectives for the Dolton 
Recycle Center are: 

To determine if a release of hazardous waste or 
hazardous constituents has occurred, is occurring, 
or could occur from solid waste management units 
(SWMUs) to soils or air at the Dolton Recycle Cen
ter. 

If a release from a Dolton SWMU has occurred, to 
determine its degree of hazard, based on estab
lished corrective action limits. 

Sampling and analysis will be conducted according to the time 
schedule presented on Figure IV-1-1. In order to achieve the 
Phase I objectives, the specific goals of the SAP are to: 

Collect soil samples from those accessible loca
tions and depths which are most likely to permit 
identification and proper characterization of a 
SWMU-related release of hazardous wastes or haz
ardous constituents, if a release has occurred. 

Analyze the soil samples for the SWMU-related 
hazardous constituents which permit the identifica
tion, characterization, and hazard evaluation of a 
release. 

Implement sampling and analysis procedures which 
promote the quality assurance goals of complete
ness, representativeness, comparability, accuracy, 
and precision. 

The soils data will also be used to determine the potential 
for a release to air, as described in the Data Management Plan 
(Part VI of the Workplan). 

Although not required for Phase I by the Part B Permit, 
Safety-Kleen Corp. (S-K) intends to conduct voluntary ground
water assessment during Phase I to identify and characterize 
ground-water quality in^jacts and further evaluate ground-water 
flow directions in the shallow perched zone. This information 
will be used to design appropriate activities during subse
quent phases of the RCRA Facility Investigation (RFI). 

IV-1-1 
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Sampling Locations 

Sampling locations have been selected to provide an 
evaluation of worst-case conditions caused by a release or 
potential release of hazardous wastes or hazardous constitu
ents. Sampling will take place in areas of known releases, in 
areas where previous field screening data indicate releases 
have occurred, and in areas where experience from similar 
sites indicates releases are most likely to occur. 

Background Locations 

Soils and ground water not influenced by releases from 
SWMUs and other industrial activities will naturally contain 
certain "hazardous" constituents such as inorganic constitu
ents, Data from background locations will be critical to 
identify the presence of elevated concentrations of inorganic 
constituents (and perhaps organic constituents) in soils due 
to a release. Samples from backgroiind locations will also be 
used as field blanks to evaluate compliance with quality 
assurance objectives. Quality assurance procedures are 
described in Part VII of the Workplan. 

The background sampling locations are shown on Figure 
IV-1-2. The four backgroiind locations have been selected to 
satisfy the following criteria: 

1. Located on Dblton facility property to minimize 
uncertainties about prior uses in the background 
areas. 

2. Located at least 50 feet from any SWMUs listed in 
the Part B Permit as modified by lEPA and S-K. 

3. Located at least 50 feet from any current or past 
industrial activity, based on review of aerial 
photos. 

4. Spatial distribution across facility. 

5. Same soil textures as encountered in SWMU soil 
samples (because natural inorganic constituent 
concentrations are a function in part of soil 
texture). 

Background locations will be sampled first to minimize the 
potential for cross-contamination. If the onsite geologist 
determines that background soil samples are of a different 
soil texture than SWMU soil samples, he/she will collect 
samples from other background locations in order to satisfy 
the five background selection criteria listed above. 
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SWMU Locations 

Twenty-three locations south of 138th Street will be 
sampled to identify and characterize releases to soils and 
shallow perched ground water. Criteria used to select 
sampling locations are: 

1. Within or adjacent to SWMUs. For areas with sec
ondary containment (truck stations and West Tank 
Farm), sampling is planned next to the containment, 
because of access problems at several locations and 
concerns about damaging containment integrity at 
all locations. 

2. In areas of known impact, based on previous soil 
data (Figure II-2-8) and ground-water data (Figure 
II-3-6). 

3. In areas of suspected impact, based on available 
information described in Part II. 

4. Areas where releases are more likely, which include 
valve locations where wastes are transferred be
tween tank and tanker. 

The 23 SWMU sampling locations south of 138th Street are shown 
on Figure IV-1-2 along with much of the rationale used for 
selecting the locations. As discussed below, three locations 
will also be investigated north of 138th Street in the Barker 
Chemical No. 2 Area. 

Barker Chemical No. 2 Area 

Three locations will b® investigated in the area referred 
to as the Barker Chemical No. 2 Area. Interviews with S-K and 
former McKesson employees indicate that no waste management 
occurred on the property now owned by S-K. Therefore, the 
approach to this area is two-phased: 

1. Determine if there is a SWMU on S-K property. 

2. If there is, collect and chemically analyze soil 
samples. 

Sampling locations are shown on Figure IV-1-3. Two locations 
will be within the possible area of disturbance on an April 
1980 aerial photo and along the eastern boundary of S-K 
property. These two locations will be surveyed by an Illinois 
registered land surveyor to ensure that they are located 
according to the two criteria listed above. 
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The third location will be outside the apparent area of 
disturbance on the April 1980 aerial photo. The purpose for 
sampling this location will be to define native soil condi
tions in order to determine whether the other two locations 
are sited in backfill (possibly indicative of SWMU) or native 
soil conditions. If the two locations appear to be located in 
backfill, S-K will collect soil samples from those locations 
for chemical analysis. 

East Field 

Four locations will be sampled in the East Field area: 

• EF-1. Area of highest soil gas and conductivity 
readings in 1988 (Figures 11-2-6 and II-2-7) . 
Nearby Borehole 88-1 showed quantitative soil 
impacts (Figure 11-2-8) . Near area where 12 darums 
excavated during sewer line installation in 1991. 

• EF-2. Adjacent to apparent area of drum excavation 
on 1980 aerial photo (Figure IV-1-3) and area of 
elevated soil gas readings (Figure II-2-6) . 

• EF-3. Adjacent to apparent area of drum excavation 
on 1980 aerial photo and near existing dolomite 
aquifer Well 88-7D, which indicated clean water 
when sampled in 1988. 

• EF-4. Through apparent area of drum excavation in 
1980 aerial photo. 

Truck Station No. 5/North Warehouse Pad 

The Truck Station No. 5/North Warehouse Pad area includes 
the former location of Truck Station No.6. Four locations 
will be sampled in this area: 

• 5-1. At entrance to truck station and near area of 
slightly elevated conductivity (Figure II-2-7). 

• 5-2. In former gravel area adjacent to truck sta
tion and also at entrance to former Truck Station 
No. 6. 

• 5-3. Adjacent to low area of sloped containment 
pad in Truck Station No. 5. 

• 6-1. Near day tanks cind containment sump, and in 
area of slightly elevated soil gas readings (Figure 
II-2-6). 
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West Tank Farm/Driveway to Facility 

The West Tank Farm/Driveway area also includes Truck 
Station No. 4 and Truck Station No. 9. These areas are 
proximate and located in a part of the plant with relatively 
limited access. For those reasons, they have been combined 
into a single corrective action management unit (CAMU) . Seven 
locations will be sampled in this CAMU: 

• W-1. In area of qualitative impacts (Borehole 81-2 
on Figure II-2-6). 

• W-2 and W-3. Area of highest soil gas and conduc
tivity readings (Figure II-2-6 and II-2-7). Near 
piping and valves of Truck Station No. 4. 

• W-4. At entrance to Truck Station No. 4, in area 
of elevated soil gas and conductivity readings 
(Figures II-2-6 and II-2-7). 

• W-5 and W-6. Near Truck Station No. 9 and in area 
of highest soil gas and conductivity readings 
(Figures II-2-6 and II-2-7). 

• W-7. Accessible area adjacent to east side of Taxik 
Farm No. 4. Location completes assessment of 
potential impacts around perimeter of West Tank 
Farm. 

Former Tank Farm D/Truck Station No. 3 

These two SWMUs are located adjacent to each other and 
have been combined into one CAMU. Three locations will be 
sampled in this CAMU: 

• D-1. Within diked area of former Tank Farm D, at 
location of highest soil gas reading (Figure II-2-
6) , and at location of Borehole 88-5, where quanti
tative soil impacts were measured in 1988. Loca
tion is also near the north entrance to Tmck 
Station No. 3. 

• D-2. Adjacent to low area of sloped containment 
pad in Truck Station No. 3 and near area of elevat
ed conductivity (Figure II-2-7). 

• D-3. At south entrance to Truck Station No. 3 and 
between boreholes 88-4 (quantitative impact) and 
83-10 (qualitative impact) (Figure II-2-8). 
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Former Southeast Tank Farm 

Three locations will be sampled at the former above-
ground tank farm and underground storage tank (UST) vault in 
the southeastern part of the plant: 

• FF-1• Near Borehole 83-13 (qualitative impact) 
(Figure II-2-8) and within former tank farm. 

• FF-2. Near Borehole 83-3 (qualitative impact) 
(Figure II-2-8) and within former tank farm. The 
vault structure has been filled but is still in 
place, based on field survey and communication with 
site personnel in February 1994; therefore, the 
sampling location is located adjacent to the east 
side of the vault. 

• FF-3. Adjacent to the west side of the former UST 
vault and possible down-gradient direction, based 
on 1988 ground-water elevation data. 

Truck Station 10 

Two locations will be sampled adjacent to this truck 
station: 

• 10-1 and 10-2. In formerly gravelled area adjacent 
to the low point of the sloped containment pad at 
the truck station. 

Rexnord/Precision Aire and TriStamp/Agri-Chain 

Limited information is currently available regarding site 
conditions and historical operations at the Rexnord/Precision 
Aire and TriStamp/Agri-Chain facility. lEPA requested that 
the Phase I action for the Rexnord/Precision Aire and Tri
Stamp/Agri-Chain properties include an assessment of waste 
management activities. Pursuant to this lEPA request, S-K 
intends to perform an assessment of these properties, which 
will include: 

• Review of current business activities - waste 
generation and disposal. 

• Review of historical business activities - waste 
generation and management. 

• Preparation of facility maps and photographs indi
cating areas of concern and SWMUs. 
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• Development of recommendations for further investi
gation, if necessary. 

Following completion of this assessment, S-K will submit 
a report to lEPA which summarizes the procedures and results 
of the investigation. The report will be submitted within a 
time frame and schedule agreed to by S-K and lEPA. Therefore, 
S-K has not included provisions for sampling at the Rexnord/ 
Precision Aire and TriStamp/Agri-Chain areas in this Phase I 
Workplan. 

Soil Sampling Depths 

Soil samples will be collected at 5-foot intervals from 
groiind surface to 20 feet below groiind surface at the three 
Barker Chemical No. 2 sampling locations. The purpose of this 
work will be to determine if there is a SWMU on S-K property. 
The onsite geologist will evaluate soil texture and field-
screen the samples according to the procedures in Chapter IV-
2. Based on this information, the geologist will determine if 
the SWMU is on S-K property, and subject to the soil sampling 
procedures described below. If there is evidence of a SWMU on 
S-K property, collection and chemical analysis of soil samples 
will be performed in the Barker Chemical No. 2 Area. 

After determination whether a SWMU is on S-K property 
north of 138th Street, ^oil sampling will occur to identify 
and characterize releases from Dolton facility SWMUs. In 
addition, soil sampling and analysis will be conducted to 
define the vertical extent of impacts. 

Soil samples for chemical analysis will be collected at 
about 2 feet and 20 feet below ground surface. Data from the 
shallow depth will be used to identify soil impacts, and data 
from the greater depth will be used to define extent. The 
maximum depth of impacts detected during previous investi
gations is less than 10 feet, because of the low permeability 
clay underlying the site. The deep sample location (±20 ft-
bgs) was selected to be below the maximum depth of the bottom 
of the perched water zone (15 feet). The deep sample at each 
location will be field screened, and a deeper sample will be 
collected if necessary to define the vertical extent of 
impacts. 

During the sampling program, the onsite geologist will 
evaluate the range of soil textures from the background 
locations to ensure that they match the range of soil textures 
encountered in soil samples underlying the SWMUs. If they do 
not match, additional background intervals and/or locations 
may be sampled to ensure a match. The importance of matching 
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soil textures is that inorganic concentrations are naturally 
a function of soil texture; clays tend to have higher inorgan
ic concentrations than sands and gravels. Therefore, samples 
from background locations should have the same soil textures 
as those from SWMU locations. 

Ground-Water Sampling Depths 

A ground-water level will be measured and a water sample 
collected at all background and SWMU locations south of 138th 
Street where ground water is present in the perched zone 
(historically 1 to 5 feet below ground surface). A ground
water sample will be collected from the perched zone at a 
depth of approximately 5 to 10 feet below ground surface. At 
the Barker Chemical No. 2 Area north of 138th, ground-water 
levels will be measured and water samples collected only if 
perched ground water is present and if the SWMU is determined 
to be on S-K property. The procedures to measure fluid levels 
and collect ground-water samples are described in the next 
chapter. 
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CHAPTER IV-2 

FIELD PROCEDURES 

Safety-Kleen Corp. intends to collect eight background 
soil samples, 46 to 50 solid waste management unit (SWMU) soil 
samples, five blind duplicate soil samples, up to 29 ground
water samples, and three blind duplicate ground-water samples 
during the Phase I RFI Release Assessment. Procedures to 
collect the soil and ground-water samples are described in 
this section. The field procedures include: 

Pre-field coordination and preparation activities 

Equipment decontamination 

Soil sample collection 

Field screening 

Ground-water sample collection 

Field documentation 

Chain-of-custody control 

Post-field activities. 

Pre-Field Activities 

Several activities will be conducted prior to departure 
for the project site. A project team is assigned and the 
members will begin coordinating the sample collection event 
with the Dolton facility, the laboratory, and regulatory 
agencies. Field equipment will be checked and organized. 
Pertinent health and safety criteria will be reviewed along 
with the Health and Safety Plan (Part V) . Site access will be 
checked with John Valerius (Dolton facility site representa
tive) , and provisions will be made to pack the necessary 
equipment for delivery to the project site. 

Project Team 

The sampling project team will consist of the project 
manager, the site manager, and field team (if necessary). The 
qualifications and responsibilities of individual project team 
personnel with respect to the field activities are: 
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1. Project Manager 

a. Schedule the sampling event; 

b. Assign qualified personnel to the field team; 

c. Monitor sampling activities to ensure compli
ance with the Workplan (calls from field 
personnel, etc.); and 

d. Review field data and chain-of-custody/sample-
analysis-request records to ensure compliance 
with the Workplan. 

2. Site Manager 

a. Knowledgeable in sampling techniques; 

b. Knowledgeable in operation and maintenance of 
instrtunents; 

c. Knowledgeable about project health and safety 
plan and procedures; and 

d. Responsible for: 

i. Ensuring compliance with the Workplan; 

ii. Preparations for sampling event; 

iii. Ensuring the proper equipment is avail
able and operating; 

iv. Assigning field team members' responsi
bilities and overall supervision (if 
necessary); 

V. 0nsite client contacts; 

vi. Logging f ield data; 

vii. Shipping or transporting samples; 

viii.Chain-of-custody/sample-analysis-request 
forms; and 

ix. Laboratory contact. 

3. Field Team Members 

a. Knowledgeable in sampling techniques; 
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b. Knowledgeable about the project health and 
safety plan; 

c. Able to calibrate and operate instruments 
properly; 

d. Log data acquired dxiring sampling; and 

e. Assist the sampling supervisor as necessary. 

Preparation 

The project site manager will review the RFI Phase I 
Workplan and related correspondence to determine if any plans 
or reports need to be brought to the site during monitoring, 
if any changes have been made to the seunpling and analytical 
procedures, and if any groups need to be contacted about 
sampling observation or split seunpling. At a minimum, the 
Illinois Environmental Protection Agency (Eric Minder) will be 
contacted seven to 14 days prior to seunpling about the 
sampling schedule. 

Dolton facility (John Valerius or designate) will be 
contacted to confirm the expected arrival time at the site and 
expected departure time. The laboratory will be informed when 
sample coolers are expected to arrive and the method and 
location of arrival. 

All sampling and monitoring equipment will be inspected 
prior to departiure to ensure that it is in proper working 
order. The necessary health and safety monitoring equipment 
is described in detail in the Health and Safety Plan (Part V). 

Equipment Inventorv 

The following equipment and supplies may be used for soil 
sampling: 

o Soil Samplina 

Concrete cutter or electric rotary hammer 
drill and bits 

Brass rings, teflon sheets, and plastic caps 

Glass jars (2 or 4 ounce and 32 ounce) with 
teflon-lined lids 

Photoionization detector 

Soil Seunple extruder 
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Bentonite 

Asphalt and concrete patch 

Marking pen, labels 

Hexane 

Non-phosphate detergent and scrub brush 

Decontamination containers and brushes ash, 
rinse, rinse) 

Distilled or deionized water 

Protective gloves 

Plastic sheeting 

Coolers with ice 

Plastic bags for sample containers and ice 

Ground-Water Sampling 

Manometer for fluid levels 

Sampling pump 

Tarps 

Filtration unit, nitrogen tank, regulator, 
filters 

Disposal gloves 

Buckets for water disposal 

Sample bottles with preservatives 

Coolers with ice 

Distilled water 

Health and Safety 

Photoionization detector 

Combustible gas meter 

Benzene detector tubes 

Respirators with organic cartridges 
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Dust protection masks 

Hard hats and safety glasses 

Tyvek suits 

Appropriate shoes or boots 

Safety Procedures 

The project site manager will review the Health and 
Safety Plan (Part V), and make copies of the Plan available to 
all field teeun members. The project site manager will inform 
all field team members immediately before monitoring of the 
kinds of Contaminants found or expected to be found at the 
site, and the possible hazards. 

The project site manager will be responsible for bringing 
the appropriate safety equipment to the sampling site. All 
field team members will be knowledgeedsle in the operation of 
necessary safety equipment. Each field team member is respon
sible for 1) bringing appropriate safety equipment to each 
sampling site during monitoring, 2) making the equipment 
immediately available for use, 3} recognizing safety or health 
hazards, and 4) undertaking the appropriate safety precau
tions. 

The field teeun will consist of a minimxam of two people at 
or in the general vicinity of the Seuapling site. If a field 
team member will be out of visual contact with the other 
member(s) of the sampling party, he or she will inform the 
project site manager of his/her location before heading to the 
Scunpling site. 

Access Control 

Protective measures will be employed for limiting access 
to the sampling sites during sampling. The project site 
manager (or designate) will be present at each sampling site 
during the entire sampling period. The project site manager 
will be responsible for controlling any activities that might 
influence the integrity of the soil collection procedures. 

Sample Collection Procedures 

The project site manager will implement the monitoring 
required under the Health and Safety Plan (Part V of the 
Workplan). Soil and ground-water sampling devices are 
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described in Appendix IV-A. Sampling procedures are described 
below. 

Soil Sampling 

Concrete or asphalt will be removed (if appropriate), and 
soil sample collection will commence with GeoProbe or equiva
lent equipment using the following procedure: 

1. A new or decontaminated brass liner assembly will 
be placed into a stainless steel sampler (called a 
Kansas sampler) . Samplers are 1 to 2 feet in 
length. 

2. The sample (decontaminated) will be attached to 
drive rods which are 3 feet in length. 

3. The sampling tool will be hydraulically advanced to 
the sampling depth. 

4. The tool will be opened and driven 1 to 2 feet to 
fill the liner with a soil sample. 

5. The tool will be hydraulically withdrawn to the 
surface. 

6. The brass liner will be broken manually into sec
tions by a field team member wearing sterile 
gloves. 

7. The uppermost section will be discarded, because it 
may contain borehole slough. 

8. Two sections will be capped with Teflon sheets and 
slip-on plastic caps, marked with a sample number, 
and placed in an opaque cooler on ice immediately 
upon collection. Care will be taken to minimize 
headspace during this procedure. Sample collection 
will adhere to lEPA "Soil Volatile Sampling Proce
dures" (Appendix IV-B), except that Teflon sheeting 
rather than aluminum foil will be used to seal the 
brass rings. 

8. The soil in the remaining section will be subjected 
to field screening procedures described in a siobse-
quent section. 

One soil sample, consisting of three to four brass rings (or 
more, if necessary), or two to three 2- or 4-ounce glass jars 
if soil lacks sufficient cohesion, will be collected from each 
sampling interval. In addition, blind duplicate samples will 
be collected from five of the SWMU sites for quality assurance 
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analyses. The brass rings or glass jars will be used for 
analysis of volatile organic compounds, semi-volatile organic 
compounds, and eight inorganic constituents. 

Ground-Water Sampling 

Phase I ground-water sampling will be conducted using a 
GEO Environmental ATV/Geoprobe hydraulic sampling rig or 
equivalent. In this method, an expendable point will be 
driven into the ground water within the perched zone, and the 
probe rods will be extracted to expose a dedicated perforated 
3/8-inch teflon tube. The depth to ground water in the tube 
will be measured with a manometer. The elevation of the top 
of the tubing will be surveyed to the nearest 0.1 foot by a 
licensed land surveyor to convert depth to water to a ground
water elevation in feet above mean sea level. 

Ground water will be sampled using a peristaltic or 
inertia pump. Three volumes of water column in the tubing 
will be purged, and the required sample taken. Ground-water 
samples will be collected in order of decreasing volatility: 
volatile organic compounds (VOCs), semi-volatile organic 
compounds (SVOCs), and inorganic constituents. Water to be 
analyzed for VOCs will be pumped with minimal agitation into 
a 40-milliliter VGA glass bottle, and all headspace will be 
eliminated. Water to be analyzed for SVOCs will be pumped 
with minimal agitation into liter glass bottles filled as 
completely as possible. Water to be analyzed for inorganic 
constituents will be pumped into the filtration chamber, and 
then filtered with pressurized nitrogen into a 500-milliliter 
plastic bottle containing preservatives. 

Hole Patching 

Soil and concrete will be stockpiled with other demoli
tion debris from the facility, and hauled to a suitable 
offsite disposal facility. Sampling locations will be plugged 
by pouring bentonite granules down the hole and hydrating in 
approximately 1- to 2-foot lifts to the surface. The surface 
will be repaired to matching grade. A concrete patch will be 
placed over the sampling location in areas where concrete is 
present and asphalt patch will be placed over the sampling 
location in areas where asphalt is present. 

Field Screening 

One aliquot of soil from each sampling interval will be 
screened in the field to evaluate the nature and degree of 
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impact. Field screening includes physical descriptions by the 
onsite geologist and measurements of total organic vapors 
(TOV) with the photoionization detector (PID). 

Soil from each sampling depth will be extracted from one 
brass liner into a ziplock bag and brought to room tempera
ture. The PID probe will be inserted into the bag, and the 
highest TOV reading measured by the PID will be recorded. A 
Thermo Environmental Model 58OB PID equipped with a 10.0 eV 
lamp (or equivalent) will be used during field screening. The 
PID will be calibrated with a 100 parts per million (ppm) 
isobutylene standard at the beginning of each day and periodi
cally during the day. The soil will also be described by the 
onsite geologist in terms of texture (per ASTM Method D-2488), 
moisture content, staining, and any other pertinent informa
tion. 

Capped samples from each interval will be held in a 
cooler or refrigerated at the site until it is determined 
which samples will be sent to the laboratory. The objectives 
of the soil s^unpling progreim are to define the nature, degree, 
and vertical extent of soil quality degradation in the 
unsaturated zone. To achieve the soil sampling program 
objectives, Safety-Kleen will submit for laboratory analysis 
the following soil samples from above and below the shallow 
perched saturated zone of each borehole: 

1. A sample from immediately below the ground surface 
(1-3 feet) to define nature and degree. 

2. A sample in the clay aquitard at a depth of ±20 
feet below ground surface to define vertical ex
tent . 

3. If field screening indicates possible impact at the 
deep sample interval (based on field screening), a 
second sample may be submitted from the interval 
below the possible impact. 

The laboratory samples will be packaged, placed on ice in 
a cooler (maintained at about 4°C), and delivered within 24 
hours of sampling to the S-K Environmental Laboratory for 
analysis. Soil samples will not be composited. All scunples 
will be accompanied by completed chain-of-custody/sample-
analysis-request forms. 

Decontamination Procedures 

Brass rings will be decontaminated prior to sampling, 
either in the laboratory or in the field. Brass rings will be 
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cleaned according to the procedures described below. Glass 
containers will be pre-cleaned and supplied by an independent 
supplier. The sampling devices will be decontaminated in the 
field immediately prior to and after sampling each site. 
Sampling equipment will be disassembled into component parts 
prior to washing. 

Field decontcunination will include washing the sampling 
devices and brass rings and caps in a warm non-phosphate 
detergent solution, rinsing the devices and containers with 
tap water, and then rinsing the devices with distilled or 
deionized water. In addition, the detergent solution and 
rinsewaters will be pumped through the ground-water sampling 
pump. Sampling devices and containers will be dried before 
use by air drying or with clean paper towels. If a hydrocar
bon sheen becomes present on the rinse water during decontami
nation, the sampling devices and/or containers will be 
decontaminated again with hexane, fresh wash and rinse water. 
All washing fluids and rinse water will be containerized at 
the Dolton facility for proper processing by S-K. 

The decontaminated sampling devices and brass rings will 
be stored in clean containers, plastic bags or ziplock-type 
bags until use. The brass rings and sample containers may be 
stored until use in coolers. 

Field Documentation 

Field observations are critical to the verification and 
interpretation of the laboratory data. Field observations 
during soil sampling will be recorded in the field log book. 
The following information will be recorded in the field 
notebook where appropriate: 

Date and name of observer 

Names and affiliations of sampling team members 

Names and affiliations of others present at the 
sampling sites 

Weather conditions 

Sampling location (with measured distances) and 
time of sampling 

Health and safety data on total organic vapors and 
combustible gas concentrations. 

Health and safety measures implemented (e.g., respirators) 
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• Sampling site condition upon arrival (concrete 
cover, standing water, erosion, etc.) 

• Soil characteristics and texture 

• Depth to ground water 

• Volume purged from ground-water sampling device, 
and response of fluid levels to pumping 

• Soil and ground-water observations, including dis
coloration, hydrocarbon sheens, moisture content, 
etc. 

• Deviations from or clarifications of sampling 
procedures in the Workplan 

• Miscellaneous conditions which the sampling team 
finds noteworthy 

The project site manager will review and sign the field notes 
after each day of sampling. 

Photographs will be taken of every sampling site. 
Photographs will also be taken of sampling procedures at one 
location. 

Chain-of-Custodv Control 

A record of sample possession from "cradle to grave" will 
be kept in Dolton facility files. The sample tracking starts 
with the sample container label. Information provided on the 
sample label will be complete and accurate. A completed 
chain-of-custody/sample-analysis-request form will accompany 
each shipment of sample containers from project site to the 
laboratory. Finally, a custody seal will be placed on the 
shipping container to minimize the possibility of sample 
tampering. 

Sample Label 

Each sample container will be identified with a label. 
The sample label will be the one shown on Figure IV-2-!>l or 
equivalent. The information which will appear on the sample 
container label includes: 

1. Sample identification number 

2. Place of collection (or project number) 
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3. Date and time of collection 

4. Personnel collecting the sample 

5. Preservative (none in the case of soil samples) 

6. Analyses requested 

7. Any special information, such as an estimate of the 
level of contamination 

Chain-of-Custodv Forms 

All samples will be accompanied by completed chain-of-
custody/s2unple-analysis-request forms (Figure IV-2-2). The 
project site manager will keep a copy of this completed form, 
and another copy will be kept at the Dolton facility. 

Custody Seal 

If and when the samples leave custody of the sampling 
team, the shipping container Will be sealed with a custody 
seal to ensure that the samples have not been disturbed during 
transportation to the laboratory. The laboratory personnel 
receiving the coolers will note the condition of the seal and 
the sample containers within on the chain-of-custody/sample-
analysis-request form. 

Post-Field Activities 

The project site manager and field team members are 
responsible for several activities after the samples have been 
shipped to the laboratory. The post-field responsibilities 
include laboratory contact, record filing, and equipment 
checks. 

Continued Supervision 

The project site manager will call the laboratory on the 
day the samples are due to arrive at the laboratory to ensure 
that they have in fact arrived. The project site manager will 
call the laboratory periodically to make sure that samples are 
being analyzed within the following holding times; 

Volatile Organic Compounds U days 

Semi-Volatile Organic Compounds 14 days until extraction, 40 days after ex
traction 
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Inorganic Constituents (except 6 months 
Mercury) 

Mercury 28 days 

Records 

The project site manager will collect all pertinent field 
data (i.e., chain-of-custody, copies of field logbook records, 
etc.) and file it in the client job file immediately after 
returning from the field. Proper and efficient management of 
the sampling records will aid in reviewing and evaluating the 
laboratory analytical data. The project site manager will 
also ensure laboratory data are placed in the project file. 

Ecfuipment 

Any e(}uipment problems noted during sampling and not 
corrected in the field will be corrected upon return to the 
office. Broken or contaminated eijuipment will not be returned 
to storage for future use. 

IV-2-14 



CHAPTER IV-3 

LABORATORY ANALYSIS 

Samples will be submitted to S-K Environmental Laboratory 
for chemical analysis. The laboratory is located in Elk Grove 
Village, Illinois. The S-K Environmental Laboratory is 
certified and qualified to perform the necessary analyses, as 
described in Part III. 

Samples To Be Analyzed 

The samples to be analyzed are shown in Table IV-3-1. 
The procedures to select soil samples for Icdjoratory analysis 
are described in the previous chapter under "Field Screening." 
As shown in Table IV-3-1, duplicate soil and water samples, 
trip blanks, and equipment blanks will be collected and 
submitted to the laboratory for quality assurance. As dis
cussed in the Quality Assurance Project Plan (Part VII of the 
Workplan), additional quality assurance samples will be 
prepared in the laboratory for chemical analysis quality 
control. 

Constituent List 

The samples will be analyzed for the 107 constituents 
described in Table IV-3-2. The full constituent list is 
presented in Appendix IV-C. The constituent list consists of 
eight inorganic constituents, 37 volatile organic compounds 
(VOCs), and 62 semi-volatile organic compounds (SVOCs). The 
constituent list includes: 

• All hazardous constituents detected in soils and 
ground water during previous sampling events at the 
Dolton facility. 

• All hazardous constituents and hazardous waste 
constituents detected in wastes managed at the 
Dolton facility (Appendix IV-D). 

• Other VOCs and SVOCs commonly analyzed by the S-K 
Environmental Laboratory using Methods 8240 and 
8270 (gas chromatography/mass spectroscopy), re
spectively. 
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Table IV-3-1. Sampling and Analysis Matrix, RFI Phase I Workplan, Dolton Recycle Center. 

Investigative Samples Field Quality Control Samples 

Sample Matrix Field Parameters Lab Parameters Type 
No. of 
Sites 

No. per 
Site Total Trip Blanks 

Equipment 
Blanks 

Field 
Duplicates 

Soil Physical Descriptions 
Total Organic Vapors BG 

SWMU 
4 

23-25 
2 
2 

8 
46-50 

0 0 5 

Volatile Organic Compounds 
Semi-Volatile Organic Compounds 
Inorganic Compounds. Total 

BG 
SWMU 

4 
23-25 

2 
2 

8 
46-50 

0 0 5 

Ground Water Water Levels BG 
SWMU 

4 
23-25 

1 
1 

4 
23-25 

0 0 3 

Physical Descriptions 
Volatile Organic Compounds 
Semi-Volatile Organic Conpounds 
Inorganic Compounds, Dissolved 

BG 
SWMU 

4 
23-25 

1 
1 

4 
23-25 

3 3 3 

< 
I 
ijj 

I Notes: 

1. The number of sites depends on whether a SWMU exists in the Barker Chemical No. 2 Area on S-K property, and thus is subject to this investigation. 

2. Laboratory control samples are described in Appendix VII-A. 

3. BG means background. SWMU means solid waste management unit. 



Table IV-3-2. Constituent List, RFI Phase I Release Assessment, DoIton Recycle Center. 

Constituent Method Method Detection Limit 
(from SW-846) (mg/kg> 

Inorganics 

Arsenic 7060 1.25 
Barium 6010 2.0 
Cadmi urn 6010 2.0 
Chromium 6010 4.0 
Lead 6010 11.0 
Mercury 7471 0.04 
Selenium 7740 0.9 
Silver 6010 3.0 

Orqanics* 

Volatile Organic Compounds (37) 8240 0.005-0.100 
Semi-Volatile Organic Compounds (62) 8270 0.33-3.3 

* A complete list of organic ccnpounds and method detection limits for individual confMunds are 
presented in Appendix IV-C. 
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Analytical Methods 

All analyses will be conducted for the total concentra
tion of each constituent, except that inorganic constituents 
in ground-water samples will be analyzed for the dissolved 
fraction because of the high silt content expected in the 
samples. Analytical methods are referenced in Table IV-3-2, 
and contained in EPA's SW-846. 

The laboratory will attempt through these standardized 
analytical methods to achieve the method detection limits 
(MDLs) listed in Table IV-3-2 and Appendix IV-C. However, 
MDLs are highly matrix dependent. Because Phase I focuses on 
the most impacted soils (and ground water), matrix interfer
ences are anticipated. EPA's SW-846 lists modified MDLs for 
certain methods given matrix interferences (see Table IV-3-3) . 
These modified MDLs will be used to determine completeness 
(see quality assurance procedures in Part VII of the 
Workplan). 

Holding Times 

The laboratory will be instructed to meet the following 
holding times: 

Constituent Maximum Holding Time 

Metals 6 months, excluding mercury (28 days) 

VOCs 14 days 

SVOCs 14 days until extraction, 40 days after extraction 

The laboratory will be requested to provide a laboratory data 
report within 45 days of sample receipt. 

Quality Assurance Procedures 

Background samples, blind duplicate samples, aqueous trip 
and equipment blanks, and laboratory-prepared quality assur
ance seuaples will be analyzed by the laboratory during the 
Phase I Release Assessment to evaluate quality control. The 
quality assurance procedures are described in detail in Part 
VII of this Workplan. 
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Table IV-3-3. Revised Method Detection Limits Due to Matrix Interferences, RFI Phase I Release 
Assessment, DoIton Recycle Center. 

Analytical Method Matrix Method Detection Limits 

8240 (VOCs) Clean and low-level soils 
High-level soils 
Clean and low-level ground water 
Medium-level and high-level ground water 

See MDLs in Appendix IV-C 
Multiply MDLs by 125 
See MDLs in Appendix IV-C 
Multiply MDLs by 50 

8270 (SVOCs) Clean and low-level soils 
Medium-level and high-level soils by sonication 
Ground water 

See MDLS in Appendix IV-C 
Multiply MDLs by 7.5 
See MDLs in App^ix IV-C 

Mote: These revised oiethod detection limits are based on information in SU-846. 
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CHAPTER IV-4 

REFERENCES 

U.S. Environmental Protection Agency, 1987. Test Methods for 
Evaluating Solid Waste, Revision 1 (SW-846). 
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EXPENDABLE AQUIFER 
SAMEUNQ IMPlAhft fEASO 
CEO Environmentol has developed 
o ground water ^tem which 
ollows for reol-time sampling 
and temporary monitoring 
using the ATV/Geoprobe 
hydraulic sampling rig. 

Standard operating procedures: 
The ATV/Geoprobe drives an 
expendable point into the ground 
water. At this point the probe 
rods ore retracted exposing 3/8 
inch tubing. This tubing con be 
perforated just like you would 
screen a well, 5 feet or 10 feet 
for example. Ground woter con 
then be sampled with o peristaltic 
or incrtio pump. If purgecble water 
is not present, o temporory 
miniature sampling implant con be 
completed just like a permonent 
monitor well would be. The EASI 
implant con then be developed by 
purging three volumes of Une 
tubing. Once the static water 
level is estoblished, depth to 
ground woter con be determined. 

EASI CAPABILfTY 
- Ground water sompling to 40 feet. 
- Meosure ground woter levels to 0.1" 
- Completed implont cost of $20. 
- Truly expendable ond temporary. 
- No soil cutb'ngs generated. 
- ideol for cloy lithologies where 

purgeable ground water is herd 
to find. 

- Post, 10—20 implonts in B hours. 

0ENTONITE 

3/8" TUBING 

10-20 MESH SlUCA SAND PACK 

PERFORATED INTERVAL 
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ORING 

STAINLESS 
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EXPENDABLE 
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Figure 
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EXPENDABLE AQUIFEI 
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FEB-23-1994 14:42 FrailM GEO ENOIRONMENTflL TO 130774577^ P. 06 

CORPORATION 

GEO EMVIRONMENTAL SOIL SAMPLING PROCEDURES 

EQUIPMENT USED; -SCORPION ATV HYDRAULIC PROBING RIG 
-VIPER 1 TON HYDRAULIC PROBING RIG 
-ONE FOOT OR TWO FOOT KANSAS LARGE BORE SAMPLER 
-TWO FOOT SPLIT SPOON PROBE SAMPLER 
-HYDRAULIC PROBE RODS 

PROCEDURES: 

1. The entire borehole can be continuously cored or just interval 
cored by using either the large bore sampler or the split spoon 
sampler. The sampler is attached to one or three foot drive rods^ 
and driven to depth where it is opened. 

2. The sampler is opened by using a special rod that is driven down 
the inside diameter of the probe rods. This rod turns a pin loose 
from the sampler releasing the piston drive head. The sampler is 
then filled by simply hammering it into the .ground coring the 
soil into the body of the sampler. 

3. The sampler is then brought to the surface where the soil is 
removed by either extruding a clear liner from the sampler or by 
breaking open the split spoon. 

4. The equipment is then decontaminated by using a steam cleaner or 
an EPA triple rinse. Decontamination procedures are repeated 
before and after each sample is taken. 



FEB-23-1994 14:43 FROM GEO ENUIRONMENTflL 
I -
i 

TO 13077457729 P.07 

iSOIIi SMffltER 

GEO Environmental utilizes a Large 
Bore Sampler during soil sampling 
procedures. This apparatxxs is 
designed to recover sample cores a 
full 24 inches long X 1 inch in 
diameter. With its piston stop pin 
release mechanism, this sampler 
allows the technician to extSact' a'^ 
highly representative sample from 
the bore hole. As standard 
practice, the sampler employs a 
polybutyrate liner which allows the 
sample to be removed with minimal 
effort and free of contamination. 

** GEO Environmental will utilize, 
by prior arrangement, special 
liners composed of teflon, brass, 
or stainless steel. 
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Illinois Environmental Protection Agency • P.O. Box 19276, Springfield, IL 62794-9276 

ATTAGHMEMT 7 

Soil Volatji** flanipiina Procedures 

Procedure: 

A. PREPARATION AND DECONTAMINATION OF SOIL SAMPLER (i.e. 
STAINLESS STEEL, BRASS, BRONZE, COPPER, etc.). An example of 
these scunplers would be a shelby tube, split-barrel sampler 
with metal tub® insexrts or California sampler. These are only 
examples there maybe more types available. Also, the sample 
tube must be at least six inches long. 

*1. Hash tubing or seunpler with hot water and a nonfoaming 
detergent. 

2. Rinse with hot water. 
*3. Rinse with a solvent, such as hexane or acetone. 
4. Rinse with ve^ hot water to drive off solvent. 
5. Rinse with deionized distilled water. 
6. Air Dry 
7. Store the sampler in aluminum foil until ready for use. 
•Consult the laboratory for specific recommendations. 

B. SOIL SAMPLING FOR VOLATILE ORGANICS 

1. Using a properly decontaminated sampler (refer to 
preparation and decontamination instructions), push or 
drive the sampler to obtain a representative soil sample. 

2. DO NOT remove sample from sample tube in the field. The 
laboratory should remove the sample from the sampling tube. 

3. Immediately add clay or other cohesive material (i.e. 
wetted bentonite) to the ends of the sample to eliminate 
head space, if necessary. 

4. Cover both ends of the sampler with aluminum foil. If 
possible, cover the aluminum foil with a cap. 

5. Put the sample in storage at 4 degrees centigrade 
immediately. 

6. Transport the samples to the laboratory as soon as 
possible. Most laboratories require delivery within 24 
hours of sampling. 

NOTE: 
Soil samples which will be tested for volatile organic 
constituents cannot be composited because of the 
volatilization which would result from any compositing 
method. 
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PROJECT CONSTITUENT LIST 
DOLTON RECYCLE CENTER 



Table IV-C-1. Inorganic Constituents, RFI Phase I, Dolton 
Recycle Center. 

Constituent Method 
Method Detection 

Limit 
(mg/Hg) 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

SW-846 

SW-846 

SW-846 

SW-846 

SW-846 

SW-846 

SW-846 

SW-846 

7060 

6010 

6010 

6010 

6010 

7471 

7740 

6010 

I.25 

2.0 

2.0 

4.0 

II.0 

0.04 

0.9 

3.0 



Table IV-C-2. Volatile Organic Compounds, RFI Phase I, 
Dolton Recycle Center. 

Method Detection 
Constituent Method Limit 

(ma/ka) 

Acetone SW-846 8240 0.100 
Benzene ' SW-846 8240 0.005 
Bromodichloromethane SW-846 8240 0.005 
Bromoform SW-846 8240 0.005 
Bromomethane SW-846 8240 0.010 
Carbon disulfide SW-846 8240 0.100 
Carbon tetrachloride SW-846 8240 0.005 
Chlorobenzene SW-846 8240 0.005 
Chloroethane SW-846 8240 0 . 010 
Chloroform SW-846 8240 0.005 
Chioromethane SW-846 8240 0 . 010 
Dibromochloromethane SW-846 8240 0.005 
1,1-Dichloroethane SW-846 8240 0.005 
1,2-Dichloroethane SW-846 8240 0.005 
1,1-Dichloroethylene SW-846 8240 0.005 
cis-1,2-Dichloro-
ethylene SW-846 8240 0.005 

trans-l,2-Dichloro-
ethylene SW-846 8240 0.005 

1,2-Dichloropropane SW-846 8240 0.005 
cis-1,3-Dichloro-
propene SW-846 8240 0.005 
trans-l,3-Dichloro-
propene SW-846 8240 0.005 
Ethylbenzene SW-846 8240 0.005 
2-Hexanone SW-846 8240 0.050 
Methylene chloride SW-846 8240 0.005 
Methyl ethyl ketone SW-846 8240 0.100 
4-Methyl-2-pentanone SW-846 8240 0.050 
Styrene SW-846 8240 0.005 
1,1,2,2-Tetrachloro-
ethane SW-846 8240 0.005 

Tetrachloroethylene SW-846 8240 0.005 
Toluene SW-846 8240 0.005 
1,1,1-Trichloro 
ethane SW-846 8240 0.005 

1,1,2-Trichloro-
ethane SW-846 8240 0.005 

Trichloroethylene SW-846 8240 0.005 
Trichlorofluoro-
methane SW-846 8240 0.010 

Trichlorotri-
fluoroethane SW-846 8240 0.005 
Vinyl Acetate SW-846 8240 0.050 
Vinyl Chloride SW-846 8240 0.010 
Xylene (total) SW-846 8240 0 . 005 



Table IV-C-3. Semi-Volatile Organic Gompounds, RFI 
Phase I, Dolton Recycle Center. 

Constituent 
Method Detection 

Method Limit 
(mg/ka) 

Acenaphthene SW-846 8270 0.660 
Acenaphthylene SW-846 8270 0.660 
Anthracene SW-846 8270 0.660 
Benzo(a)anthracene SW-846 8270 0.660 
Benzo(b)fluoranthene SW-846 8270 0.660 
Benzo(k)fluoranthene SW-846 8270 0.660 
Benzo(ghi)perylene SW-846 8270 0.660 
Benzo(a)pyrene SW-846 8270 0.660 
Benzyl alcohol SW-846 8270 1.300 
Bis{2-chloroethoxy) 
methane SW-846 8270 0.660 

Bis{2-chloroethyl) 
ether SW-846 8270 0.660 

Bis(2-ethylhexyl) 
phthalate SW-846 8270 0.660 

4-Bromophenyl phenyl 
ether SW-846 8270 0.660 

Butyl benzyl phthalate SW-846 8270 0.660 
p-Chloroaniline SW-846 8270 1.300 
p-Chloro-m-cresol SW-846 8270 0.660 
2-Chloronaphthalene SW-a46 8270 0 .660 
2-Chlorophenol SW-846 8270 0.660 
4-Chlorophenyl 
phenyl ether SW-846 8270 0.660 
Chrysene SW-846 8270 0.660 
m-cresol SW-846 8270 0.660 
o-cresol SW-846 8270 0.660 
p-cresol SW-846 8270 0.330 
Dibenz{a,h)anthracene SW-846 8270 0.660 
Dibenzofuran SW-846 8270 0.660 
Di-n-butyl phthalate SW-846 8270 0.660 
o-Dichlorobenzene SW-846 8270 0.660 
m-Dichlorobenzene SW-846 8270 0.660 
p-Dichlorobenzene SW-846 8270 0.660 
3,3'-Dichloro-
benzidine SW-846 8270 1.300 

2,4-Dichlorophenol SW-846 8270 0.660 
Diethyl phthalate SW-846 8270 0.660 
2,4-Dimethylphenol SW-846 8270 0.660 
Dimethyl phthalate SW-846 8270 0.660 
2,4-Dinitrophenol SW-846 8270 3 .300 
2,4-Dinitrotoluene SW-846 8270 0.660 
2,6-Dinitrotoluene SW-846 8270 0.660 
Di-n-octyl phthalate SW-846 8270 0.660 
Fluoranthene SW-846 8270 0.660 



Table IV-C-3. Semi-Volatile Organic Compounds, RFI Phase I, 
Dolton Recycle Center (continued). 

Method Detection 
Constituent Method Limit 

(ma/ka) 

Pluorene SW-846 8270 0.660 
Hexachlorobenzene SW-846 8270 0.660 
Hexachlorobutadiene SW-846 8270 0.660 
Hexachlorocyclo-
pentadiene SW-846 8270 0.660 

Hexachloroethane SW-846 8270 0.660 
Indeno(1,2,3 -c,d) 
pyrene SW-846 8270 0.660 
Isophorone SW-846 8270 0.660 
2-Methyl-
4,6-dinitrophenol SW-846 8270 1.300 
2-Methylnaphthalene SW-846 8270 0.660 
Naphthalene SW-846 8270 0.660 
o-Nitroaniline SW-846 8270 3.300 
m-Nitroaniline SW-846 8270 3.300 
p-Nitroaniline SW-846 8270 ND 
Nitrobenzene SW-846 8270 0.660 
o-Nitrophenol SW-846 8270 0.660 
p-Nitrophenol SW-846 8270 3.300 
Pentachlorophenol SW-846 8270 3.300 
Phenanthrene SW-846 8270 0.660 
Phenol SW-846 8270 0.660 
Pyrene SW-846 8270 0.660 
1,2, 4-Trichlorobenzene SW-846 8270 0.660 
2,4,5-Trichlorophenol SW-846 8270 0.660 
2,4,6-Trichlorophenol SW-846 8270 0.660 

NO = Not Determined 



APPENDIX IV-D 

HAZARDOUS CONSTITUENTS POTENTIALLY MANAGED 
AT THE DOLTON RECYCLE CENTER 



Parts Washer Solvent Wastes 

Physical Properties and TCLP Analysts.' ppm 

Paramerer Peg. Umit # Ssmo Avg Min Max 
PH <2 or >10 7 6.6 5.5 8.0 
SG na 7 6.79 0.78 0.80 
FP <100 7 112 78 151 
As 5 7 0.00 0.00 0.00 
Ba 100 7 0.47 0.00 1.20 
Cd 1 7 0.05 0.00 0.07 
Cr 5 7 0.00 0.00 0.02 
Pb 5 7 0.90 0.47 1.60 
Hg 0.2 7 0.00 0.00 0.00 
Se 1 7 0.00 0.00 0.00 
Ag 5 7 0.00 0.00 - 0.00 

cresoi 200 7 2.70 0.00 9.00 
2.4-ONT 0.13 7 0.63 0.00 4.40 
ClS-oenz 0.13 7 0.00 0.00 0.00 

CI6*l3*t>ut 0.5 7 0.00 0.00 0.00 
CI6-eth 3 7 0.00 0.00 0.00 

nitrobenz 2 7 0.00 0.00 0.00 
CtSophenol 100 7 0.00 0.00 0.00 

pyridine 5 7 0.00 0.00 0.00 
i4.5-TCP 400 7 0.00 0.00 0.00 
2.4.6-TCP 2 7 0.00 0.00 0.00 

benzene 0.5 7 0.04 0.00 0.15 
CCM 0.5 7 0.00 0.00 0.00 

Clbenz 100 7 0.00 0.00 0.00 
CHCt3 6 7 0.06 0.00 0.41 

i.4^aB 7.5 7 0.05 0.00 0.38 
1.2-OCA 0.5 7 0.00 0.00 0.00 
1.1-OCE 0.7 7 0.00 0.00 0.00 

MEK 200 7 0.74 0.00 3.90 
PCS 0.7 7 0.65 0.00 2.80 
TCE 0.5 7 0.07 0.00 0.49 

VCMorlde 0.2 7 0.00 0.00 0.00 

Less than values are treated as zeros in the statistical analysis 
Greater than values are treated as the value in the satistical analysis 



Parts Washer Solveni Wastes 
TCLP Oroanics And) EPA 8240/8270 Analyses, ppm 

PaiamaiM ciasot 2.4-ONT ClO-bMU a6-13-liul CI6-«lh nHiobaiu 05-phonol pyiidina 2.4.S-TCP 2.4.6-1CP 
Heg. Lhmt 200 0.13 0.13 05 3 2 100 5 400 2 

LAB SITE AMUYSI5 na 
Al a rap 8 <ao33 <0:033 <0033 <0.033 <0.033 <017 <0.17 <0.033 <0033 

M ct mQn2Jo <1 <t <1 < 1 < 1 < 1 <5 na < 1 <1 

W DE TCLP 3 <0.033 <0.033 <0033 <0.033 <0.033 < 0 17 <0.17 <0.033 <0 033 
W OE B24(YKrO 280 <100 <100 < 100 <100 < 100 <500 na <100 < 100 
w El TCLP 6.7 <1.0 <1.0 < 1.0 < 1.0 < 1.0 <50 <50 <1.0 <10 
w EL 8240/8270 <1200 <1200 <1200 < 1200 < 1200 < 1200 <6200 na < 1200 < 1200 
w HE TCLP <0.33 <0.33 <0.33 <0.33 <0.33 <0.33 <16 < 1.6 <033 <0.33 
w HE 1 1 < 1200 < 1200 <1200 < 1200 < 1200 <1200 <6200 na < 1200 < 1200 

M IE TCLP <0.033 <0.033 <0.033 <0033 <0.033 <0.033 <0 17 <017 <0 033 <0 033 
M LE 8240/8270 <50 <50 <50 <50 <50 <50 <250 na <50 <50 
M MA Tap <067 4.4 <067 <06/ <067 <067 <33 <33 <067 <067 
M MA 8240/8270 <100 <100 <100 <100 < 100 < 100 <500 na < 100 < 100 
C HE rap 0.21 <0.033 <0.033 <0033 <0033 <0033 <017 <017 <0:033 <0033 
C HE 8240^270 <100 <100 < 100 <100 < too < 100 «500 na < 100 < too 

PaiameiM iMnsana CCH ca»«u Ct«CI3 1.4000 1.20CA 1 IIDCE SMK PC£ 1CI: VChlwiOa 
Hag. LmtH 05 OS 100 6 75 05 07 200 0.7 0*5 02 

lAO SITE ANALYSIS • 
M CL rap •1 J <010 <0.10 <0 10 <020 <0.10 <0.10 <20 061 <0.10 rdhi" 
M CL 8240/8270 «.^0 <50 <50 <50 < 100 <50 <50 < 1000 96 410 < 100 
W DE Tap <010 <010 <0.10 <0:10 <0:10 <0.10 <010 <2.0 0.16 <010 <020 
»v DE 8240/8270 <60 <60 <60 <60 <60 <60 <60 < 1200 720 <60 < 120 
tv EL rap <0.10 <ato <0.10 <0.10 <0.10 <0.10 <010 3.9 2.6 <010 <020 
w EL 8240/8270 <62 <62 <62 <62 <62 <62 <62 < 1200 930 <62 < 120 
w HE rap <0.10 <0.10 <010 <0 10 <0.10 <010 <0 10 <20 <010 0 49 <0 20 
w HE 8240n270 <62 <62 <62 <62 90 <62 <62 < 1200 1900 <62 < 120 
u LE rap <0,10 <0.10 <010 <0.10 <0 20 <010 <0.10 <20 0.58 <0.10 <020 
M LE 8240/8270 <50 <50 <50 <50 < 100 <50 <50 < 1000 140 61 < 100 
M MA rap 0.15 <010 <0.10 041 <020 <0.10 <010 <20 CIS <o76"" <0 20 
M MA 8240/8270 <120 < 120 < 120 < 120 <250 < 120 < 120 <2500 < 120 < 120 •.250 
C HE Tap 0.12 <005 <005 <005 0.38 <0.05 <0 05 1.3 "02/ •.0 05 <"oi 
C HE 8240/8270 <300 <300 <300 <300 1500 <300 < 300 < 6000 1500 V auo • 600 



Parts Washo^ Solvent Wastes 

Physical Properties and TCLP Metals Analysis, ppm 

Psiamstef PM 80 FP As 8s Cd Cr Pb Hg Se Ag 
Hog LimH <2 Of >10 fia <100 5 100 1 5 5 12 1 5 

lAB SHE 
U CI I.S 0.79 125 <05 051 0041 <101 047 <1:001 <12 <101 
w DE 1ft 0.799 110 <0:05 06 <005 <105 1.3 <0:01 <105 <0.06 
w EL ? 0.777 151 <0.05 06 006 <105 05 <011 <105 <0.06 
w HE «.ft Oi77S 95 <0:05 1.2 0.07 <0:05 1.2 <011 <005 <0:06 
M IE ft 0.7ft 115 <0.5 0.27 0055 <101 174 1002 <12 <0.01 
M UA 6.ft 0:ft no <05 < 1.0 0:059 1017 16 10019 <12 <001 
C HE ft 0.7ft 7ft <1 0.09 0.05 <0.02 15 <0.002 < 1 <005 

tCU> Semi Vdaiiles Analysis, ppm 

Parain«t«f croMi 2.4-DNr CIS-lMfu CtS-lS-bul CM-stn nUittoiu CIS-phenol pvtkHne 2.41-fCP 2.4.6 FCP 
HeoLlmA 200 0.13 0.13 0.5 3 2 100 5 400 2 

lAB StJJE 
U CI 9 <0033 <0033 <0.033 <0.033 <0033 <117 <117 < 1133 < 0 033 
W DE 3 <0033 <0033 <0.033 <0033 <0 033 <117 <117 <0133 <0 033 
w EL e.7 < 1.0 <1.0 < 10 < 10 <10 <51 <51 < 11 < 1.0 
w HE <033 <033 <0.33 <0.33 <0 33 <033 < 16 < 1 6 <133 <133 
M LE <0.033 <0.033 <0.033 <0033 <0033 <0.033 <117 <117 <0.033 <0 033 
M UA <0.67 4.4 <067 <067 <0.67 <067 <33 <3.3 <0.67 <167 
C HE 0.21 <0.033 <0.033 <0033 <0033 <0:033 <117 <117 <1133 < 1033 

TCLP Volaiiles Analysis, ppm 

PvttntAm iMnzone CCH COMnt ai03 1.4-000 1.2-OCA M-OCE OIEK PCE 1C£ VCMofid* 
fUoLMt OS OS 100 6 7.5 05 17 200 17 05 12 

LAB SHE 
u CL <0.10 <0.10 <0.10 <0.10 <0.20 <0.10 <111 <21 161 <110 <120 
w 0£ <0.10 <0.10 <0.10 <010 <0.10 <0.10 <110 <21 116 <0 10 <120 

w EL <0.10 <0.10 <110 <010 <0.10 <0.10 <110 39 2.0 <110 <0 20 

w HE <0.10 <0.10 <0:10 <010 <0.10 <0.10 <110 <21 <110 0 49 <120 

u LE <010 <0.10 <0.10 <010 <0 20 <010 <110 <21 156 <110 <0 20 

M UA 0.1S <0.10 <0.10 041 <020 <0110 <110 <20 0 15 <0 10 <020 

c HE 012 <00S <0:05 <005 0.36 <105 <0:05 13 0 27 <105 <11 



DumpsOer Mud Wastes 

PliyslcaO Pfopeilies and ICLP MeOals Analysis, pfan 

PaiamoiM poo 80 fP As lla CO Ci OH (to s« *0 
nag llntH <2 01 >10 M <100 5 100 1 5 5 02 t 5 

B SItE 
f a 10 na 115 <05 065 06 006~ *2 2 0 002 <02 < 0 6t~ 

/ PE 1 M 00 <0 05 1 064 <005 570 <001 <0 05 <0 05 
f El 0 na 115 <005 09 1 <005 1 3 <0 01 <0 05 <0 05 

1 IE 65 na as <05 047 2 001 1 3 <0001 <02 <0 0t 

: HE 79 (.2 as < 1 041 20 002 46 <0 002 < 1 <05 

f a 75 na > 160 <0.S 0 26 1.3 0 16 66 <0 001 <0.2 <0 0t - • TCLP Somi Volaiiles Analysis, ppin 

PaiamMw CIMOl 2.4-l)Mr aa oani GI6-13-tM CtO-alli niiobana OS-ptinnol pyiUlnn 2.4.5-ICP 2.4 61CP 
fUg IMt 200 013 0.13 OS 3 2 100 S 400 2 

10 SHE ' 

\t a. 10 <0.33 <033 <0.33 <0.33 <033 <07 < 1.7 <033 <0 33' 

V HE 5 <0033 <0 033 <0033 <0 033 <0033 <017 <017 <0033 <0033 

¥ El 96 <0091 <0091 <0.091 <0091 <0091 <0.46 <0.46 <0091 <0091 * « 

U IE <0:033 <0033 <0.033 <0033 <0 033 <0.033 <0.17 <0.17 <0033 <0033 
C HE oea <0.066 <0.066 <0066 <0:066 <0.066 <0.34 <034 <0.066 <0066 
u a 22 <067 <0O7 <0.67 < 067 <0:67 <33 <3.3 <067 <0.67 

TCLP Volalilos Analysis, pfim 

Paiamalaf bont&no CCM COiant aias 1.4 ncn 9.2'DCA 1.1-OCE 
1 

mn PCE ICE VCMwMa 
neg IMt 05 05 100 6 7.5 05 07 200 07 0 5 02 

40 SHE 
u a on <0 10 < 0.10 <0 10 <0 20 <0 10 <0 to <20 096 <0 to <020 
W OE 052 <010 < 0 10 <0 10 <0 10 <0 10 <0 10 <2:0 <0 to < 0 to <020 
W El <o.to <0 10 <0 10 <010 <0 10 <0 10 <0 10 <20 0 t6 <0 to <0 20 
M If <010 <0 10 <0 10 <0 10 0 52 <0 10 <010 <20 064 <0 to <0 20 
C HE 0 1 <005 <005 <0:05 <01 <005 <005 15 0 t; 0 t4 < 0 1 
41 a <0 10 0 17 43 <0 to >44 <0 to <0.10 <20 36 0 45 -.0 20 



# 

Dumpslev Mud Wastes 

Volatile Oiyaiiics (CPA 8240) Analysis, ))|Nn 

PiiMtalet aiaa ciiaol cai3a C2ll5a ai202 acMon* CS2 1.1-DCE I-IJJCA 1 2 1M:1; aici3 

LAB SIfC 
U CL <100 <100 <100 <100 <50 < 1000 <50 <50 <50 <50 29 

W V€ < 10 <10 <10 <10 <50 < 100 <5.0 <50 <50 <50 <50 

W EL <110 < MO < 110 < 110 <55 < 1100 <55 <55 <55 <55 <55 

M IE <330 <330 <330 <330 610 <3300 < 170 < 170 < 170 < 170 < 170 

c ne < 1000 < 1000 <1000 <1000 <500 <10000 <500 <500 <500 <500 <500 

PJiamMar I.21X:A MEK l.l.l-ICA CCM v-acalai* CII0iU2 i.2ix:i*A 1 3 UCIt ICb CIII1I2CI 1 1 2ICA 

LAO sue 
M a <50 < 1000 46 <50 <500 <50 <50 <50 <50 <50 < 50 
W DE <50 < 100 M <50 <50 <50 <50 <50 64 <50 <50 
W El <55 < 1100 750 <55 <550 <55 <55 <55 <55 <55 <55 
M le < tro <3300 1500 < 170 < 1700 < I/O < I/O < I/O < I/O < I/O < I/O 

C HE <500 < 10000 2300 <500 <2500 <500 <500 <500 <500 <500 <500 

b«nian« 2*CVE l.30Cf>E aiuio M«-2-pan 2h6ii'o(i« e*CE 1.1.2 2PCA loluwia Q baiu elh-lMiu 
t40 Sire 
M a <50 < 1110 <50 <50 <500 "• <500 230 <50 440" 750 150 
W DE 62 « 1 <50 <50 <50 <50 64 <50 550 <50 2/0 
W El <55 < liu <55 <55 <550 <550 740 <55 500 430 1700 
M le < iro <330 <170 <170 <1700 • < 1700 260 < 170 530 < 170 200 
C HE <500 < 1000 <500 <500 <5000 <5000 1000 <500 

1 

4600 <500 1800 

PjfjmMar •ytanas i.20cia 1.3 ocia 1.4 0CIU , 

IA0 StrE 
M a <50 1200 < 100 < 100 < i66 
»v oe <50 13000 <50 47 <50 
IV EL <55 1200 250 <55 100 
U IE < 170 HOO <1/0 <170 <1/0 
C #l£ <500 6700 <500 <600 <500 



Dumpslei MucB Wastes 

SamivolalUo Oganics (EPA 8270) Analysis, ppm 

'jiamMm S-niiiMnN acanapMlia 2.4dnlfoplw4nliofilMnoliNbonlMan 2.4UNI dellvMhal 4C|plMf«i(Mlluo)«n« 4-iiltoanl 46dn2iyicp 

AOSIIE 
u a <11000 <2200 <11000 <11000 <2200 <2200 <2200 <2200 <2200 <11000 < IIOOO 
W OE < IS <30 <15 <15 <30 <30 <3.0 <30 <30 < 15 < 15 
w n <5300 < ilOO <5300 <5300 < O lOO < i ioo <1100 < I IOO < IIOO <5300 <5300 
u u <310 <63 <310 <310 <63 <63 <63 <63 <63 <310 <310 
c ne <soo <100 <500 <500 <100 < 100 < 100 < 100 < 100 <500 <500 
M a < 12000 <2500 < 12000 <12000 <2500 <2500 <2500 <2500 <2500 < 12000 < 12000 

''jismalw N-nNioso SOtplMnpli CIGbwuwM CISplMrMt gthwianllMa amhtacan* d-n-bulpM auoianllian pyt«n» builMfwMh 3 3'U2b«ni 
lAB SlfE 
U CI <3200 <2200 <2200 <11000 <2200 <2200 <2200 <2200 <2200 <2200 <4400 
W DC <30 <30 <30 <15 52 <30 20 < 30 <30 <30 <60 
W ft <1100 < 1100 < 1(00 <5300 <1100 < IIOO < IIOO < IIOO < IIOO < IIOO <2100 
SI If <63 <63 <63 <310 <63 <63 <63 <63 <63 <63 < 130 
c ne < 100 < 100 < 100 <500 < 100 < 100 210 <100 < 100 620 <200 
SI a <2500 <2500 <2500 < 12000 <2500 < 2500 <2500 <2500 <2500 <2500 <5100 

Piimtim 

1 2
 

1 b2«lMi«Kph d-n-oclpOl llMn|li|lluoi t>an|h|lhMN ti«i|a|pyi«n Ind|l23-cd| db«n(a h|an banfaMlpw 
lAB SHE 
li a <2200 <2200 <2200 <2200 <2200 <2200 <2200 <2200 <2200 <2200 
W OE <30 <30 50 <30 <30 <30 <30 <30 <30 <30 
W ft <1100 < 1100 <1100 <1100 < 1100 < IIOO < IIOO < IIOO < IIOO < I IOO 
SI if <63 <63 110 <63 <63 <63 <63 <63 <63 <63 
a HE < 100 < 100 1100 too < 100 < 100 < 100 < 100 < 100 < 100 
SI a <2500 <2500 <2500 <2500 <2500 <2500 <2500 <2500 <2500 <2500 



-^Enseco 

USED IMMERSION CLEANER 
General inorganics 

SpeciScG«ri^et 
77deg*eesF 

1-

VjPmBBSty 

PH 

SpedficGnd^st 
TFoeoeesF 

L£tJSS)IO 
OSCCTSt 

Uail 

pH 

IMt Resflft 

gftC 0.93d 

deg.F >160 
udb i6 

{CHL0RBU753) 
aUSEDiC 
160CTSI 

Repoifag 
{Ms RessB Lnl 

gte 1.119 

deg-F 138 
vm 9L< 

ELUSEDC 
170CT9I 

R8MK 

0i58 

>160 
9J 

LM 

OUSEIC^FoRBUIa) 
10OEC9I 

Liait 

0945 

>160 
96 



-^Enseoo 
AOmm^C^ 

USED IMMERSION CLEANER 
ore Volstae Organics 
TCLPLeacnate 
Me1tio<18Z40 NEWFOfiMULA 

l£U3E>IC auSEDiC ausa^ic 
26CEC91 loosest tOCEGSl 

Repoi6ci9 Repuifiog • RefNHfiag 
PanMlw UMts RenB Uatt Rem t LMS Ressit Uai 

Vinytcainide msl NO m NO 5000 ND 5000 
fti/L ND 3300 NO 2500 m 2500 

OiMoiORn m^L ho) 3300 ro 2500 to 2500 
UDicMoioeftane ttqlL NO 3300 2500 to 2500 
Z-Buteone nq/i fO 600 5000 to 5000 
CanwToachioffile mgIL m 3300 ro 2SOO to 2500 
T'icMciKtiess as/L m 3300 M) 2500 to 2500 
OMZSM mat ND m NO 2500 to 2500 

NO 3300 NO 2500 to 2500 
eaiktfitottwie NO 3300 2500 to 2SD0 

auSED«C(CHLORNATED 
160(191 

Pgaaetef Umis Resait limtt 

mg/L HD 200 
1,10tcUoroeihene ag/L ND 100 
CIdCQjKtt ac/L NO 100 
lIDicNoneaiase ND 100 
Z-fiutome ogiL ND 200 

isq/L ND 190 
TncKOfoenefte mgl to 100 

m^u to 100 
fhg/L ND 109 

gwrofaeKene mg/L to TOO 



•^Enseco 

USED IMMERSION CLEANER 
OTC Seioivolaae Organics 
TClPLeachate 
Method 8270 

^£WFimjU 
LHuSEDiC ELUSSiC auss)iO 
ooocrsi 170CT51 lOCECSi 

Reporimg R( ipo^bg BepoiSig 
PoraaKter UMb Resatt IM Rent RenI t UMI 

^fiidoc og/L NO lOLO to 208 to 20J0 
1,40ichioro&eftzene mgl ND iO NO 108 ND lao 
^ t-W . -

^^'JCUJJffJOCnyl mgit. NO Sil ND 100 to 108 
Mjilliiilntffint j^YTicuiytpiiCSM mg/L ND SO ND 100 ND 108 

^4CBQ9CtiORCttkttl6 mgiL NO SLO ND 100 M) 108 
^ftODGRZ6n6 mgl NO SO ND too NO 188 

ffi^ ND SB NO 100 KO 108 
2;^frtflda«opt>enot agl NO SO NO 100 NO lao 
2,<STiicUoR9heDQi ng/L ND 25J ND 500 to 508 
^4-Dinjtelokn» mg/L M) SO to 180 NO mo 
HexttNonbefoene mg/L t€ SO 100 to* 108 
Pesiacttofopheftai m^ ND 2S0 ND 500 NO 508 

im Resail 

n miUrn m 

1A ^1 II , -••• B ,4iMwO(ODenZ6AC 
2-»!saiylp*?y^ 
3/4tief9tpMnQt 
TVXBCfSGiWnK 

('Aoocnzcne 
HecacMonitMmSeRe 
U&Tsjttsapaenol 
^^STncttonpbenoi 
t4-Dinm]t[toRe 
Hexsdi^sQOenzsse 

ngA. 
mgl 
sagrl 
IDOL 

mf>l 

RQit. 

mg/L 
ngrl 

mgii. 

CLUSBCfCtttomated) 
TS0CT31 

fopo(6iH| 

NO 
72080 

54088 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

40000 
20800 
SM)00 
28ni8 
23088 

20000 
zm 

lOSJOO 
20883 
2889 

100800 



•^Enseoo 

USED iMMEHSiON CLEANER 
TCLVolatiieOrganics 
MettKx!8240 

ausBic 
10CEC91 

Repoifig 
Psaseter Uaib ResiA Uoi 

Ghto-aReaaie ongfly to 3es8 
ND son 

VinvtCMomJe wg/kg M3 5000 
CUtotodhaoe M) BM 
Mshyienecfctaide fflfl/kg to m 
Aceooe NO m 

mgfltq ND sn 
•ng*9 ND m 

1,1-C)cMaoelbae BigifeQ NO 2508 
i;2ftoiiioroelhs» ND 2500 

fcB/feans) 
Cmcatoss ipgftg ND 2S9 
U-I^dttoetane ngAq ND 2S0B 
2-8uiwone mgflcg to 5000 
UI'Tsctictcelhsne {19^9 ND m 
Capon agacnionae mgfltg NO 2SQ0 
Vn^Aceae mgrkg ND sen 
BaaK^fc.'ifeBMneftane ngAcg m 
l.:-uU)ion)pnip«ie «ngfl9 f€ 295 
eb-U-t^cUotcpropene 39(19 NO 2500 
jKi!loioeae»e mg/kg to 2SOO 

01909 to 290 
0909 to 2SOO 

Bnizene mg/kg NO 2S» 
irag-U-O^ciArf'jijiupefle mg09 i« 
2-Ci!ioic««9«w»?e8»r lag/kg to 900 

3909 to noo 
M-Meagrt-i-pefitaaone mgrkg to SSGO 
4*nOiERjn6 fflgrkc m sno 
iJ^'Teteotaoeihane 0909 to 

affifjg to 298 
TOWCM mg09 NO 2500 
OtiCBObensre mg/kg NO 259 

NO 290 
mgOg to 2S 

A7!S!S2'^? rsg09 NO 259 

r-



•^Enseco 
USED IMMEF^ION CLEANER 
TCLSemivoiatie Organics 
Memod8270 heA-FCRMULA 

'XlES'iG 
18DE03T 

RepOffing 
PsfSBCfef Uaib Rtttitt IMt 

PheM ngUfg M) m) 
bstS-ClitciMeSier aiQfks W iSSSO 
('LVJiQCSSiKX 10009 
U-txanobeicene mg/kg M) mm 
1,4-0icMLiiQben2ette mglkg NO 10000 
Bea^1do4»i rngfifg M) 18000 
T^-Oicttontenzene mg/kg NO 16000 
2-Meitniphenai wg/kg .'O 10080 
bis(2-ChioiDi3opiop>i)- mg/kg NO 1QOGO 

csKsr 
4-Mehy)phei>d mg/kg NO 18000 
N-Nfeoso-di- mgikq NO 10069 

A a iMi ^ 1 it a •< il a'PfOPjinSUnc 
ag/kg M} 18000 

r^iobeflzene mgfltg NO a JUULCL 10880 
oQikg NO 18000 

2-NftDpAenoi mgiikg NO tOOOD 
t4-uBnetiyiyWnot nsg-lg tc 10690 
Sscrticacd ms/kg W) SBOOO 
bis(2-Chtaraeiiia?)- tog/kg NO 10080 

rocrane 
mg/kg NO 18800 

lX4-TncWofQb8nzene ffiofkg NO t8800 
htiiatine aasg 47S8S laoo 
^-Oiions^ mgng ND lOilOS 
»» - •• -» «—»»- — nesscnciwCwaiBene mg>1ig NO loao 
4'ffl«c-3-rr.d>yipt>en(rf BsgrXg NO 19399 
2' HsiByiMpMh8icn6 rog^ itmO 

Heac»on)(?cK9et:i8Se8e ms/kg ^!0 ::988 
2,^-Tccftteroptefto! milg ND 10880 
^<5-Trtcftti3ropftenol eOTrB NO 55Cw 

!SSr%3 NO 16Q@ 

t-Nooanm fR<^ NC' sm 
Dm«t&1^aiae mg/lg NO 1^ 
^sssTOwiijftenc rRc/ka ND lOOOC 
3-N^kcaninne rc 
AssMtmae ^0 •8968 
2,4-Da^ao<«^^ie^ Rsa/Va ^c SUnX 

wgAg ND #voiio 



-%Enseco 
uStL' iitANtH 

usiiseecisnpresrBys pass
r>'hfT!7f"Wi'* ing,^ ND )t)C>§D 
t4-uinbotoiaeDe ND tm 
Z5-{^Ritc»ise>)S ssgSig fS • WW 

QgH^pttiaSfiie »e \m 
4-Ciaao0>ici^ aq/kq im 

pbes^sba 
Hounae mgdu ro IQOQO 
4>Nftoai&ie oiQika M) SUGO 
46-DWSD- teg/ki !« 50000 

A > i-t. 1 4*nBv9^ncnoi 
N-Ntoodi^iyiagjae sqfitg }e I8888 
4-0<un«phmjrf mgfkg M) lOOO 

pfaefqridher 
mgAq ») 16000 

PeniacMORmftoi mg/Vg m soooo 
PtoMiJMaie mg«g tS) 10000 
AnhacsM mgAtg t€ 10000 
Di-R-bi^pMhs«te mgrtq io 10000 

fflg«9 HD leooo 
rfUW mg/lq ^o 10000 

mg/kg to 10080 
^y-adtorhcp.'ifga aigrhg to 28000 
Ben2o(a^8flinnceD6 mg/kg to 10000 
bis(2-Bh)rit»q^ mglkg to 18000 

PIJUUUB 
Oaynne mgmg NC 13SQ 
Di-fi-oc^ip&lbaiete mglkg to 10008 
BenzoflJlSsuenBieftS mgAg to 10000 
BennpatteffaiOsfie mglKo to 18808 
BaaajiJjpwess asgfJg to tm 
laaeinii^-GaicyreBe ingflu to lOOOd 
i^ieozknisiittapene lO 1^ 

to 10000 



USED IMMERSION CLEANER 
Total Uetals 
TCLPLeachate 

•^Enseco 

LEUSEDiC ELUSEDC CUJSElCiNatfFQtmuia 
osocrsi i?ocr3t . 10DEC91 

Hopomg AepoftiRQ Re ipoA 
Pamnder tMs RessI t im Resr^ R U ResaS LW 

Arsenic mgl AO SJ U 15 11 15 
Bttwtt miL asi 0.S 058 01 1.4 0.1 
Carfinum 0!^ 119 B25 911 005 115 055 
Ctiroffliun tagli 47 as 15 01 505 01 
lead tag/L 414 15 885 05 55.1 05 
MercuQr nmfl. ND 0J082 NO OOQl NO OOOl 

11^ NO 05 M> 10 M) Oil 
SNrer M> 05 r® 01 01 01 

auSEDtCCHLfif^lED 
i80cr« 

Pwametef Units Renit Imit 

Arsesc mgiL AO 1.0 
ottum 17 01 
CsiSisak si/L £.8 005 
Qeoruum 275 0.1 
ueao ma 153 05 
Mfsaav nsgO ND 0901 
Scienium mo/l rO 815 

ir^ NO tf.t 



•^Enseco 

USED DRYCLEANER MUCK 
Generai tnor9anics 

SpecScQrem^sl 
77degree3F 

PH 
Ftah point ptOQ 

tMi 

gtec 

de9.F 
«b 

de9.F 

iGJSEDOCMUCX 
240C7n 

nentt 

OSTS 

>160 
&5 

OBrrONPBV^MUCK 
250CT3) 

Rssalt 

5 
>180 



USED DRYCLEANER MUCK 
OTCVotalileOrganics 
TOPLeaeftate 
ye1tM>d8240 

'^Ensecx) 

rSiSEDDCMJCX 
24 OCT 91 

rWOCUSi Repoifag RepoA 
UMIS Result Utf ResoK UaA 

vinyiCiiieade mgl HD 170 W 100 
1.1 dicttoioelhene NO 34 NO SO 

NO 34 NO 50 
NO 84 M) 50 

^ddanone ngl NO 170 M) SOB 
CatxnTetBcNomle NO 84 M> 50 
^ ».t 1. QIQ/L NO 84 NO SB 
SSJSSftfi aa^- rc 34 NO SB 
Tekadtooeftene 490 34 790 SB 
flA III mtht • • • uvuiuusscno mgl NO 84 n> SB 

DENTON PBCMUCR 
socrsT 



•^Enseco 

USED DRYCLEANER MUCK 
ore SemivolA Organics 
TCLPLeacttate 
Method 8270 

HSUSEDOCMUCK 
240CT91 

RCfKMftig ft Hcponi 
PmmOa Uab ResaK IM Resat li^ 

Pjfvdn mglL NO 4D ND 2 
1,40icMonben2erie mgl HD iO ND 2 
2-Meftylpheittl mgA. NO Zll NO 2 
3^4m9iphenot 
1 loncMiwwflhWtf-

NO ZA ND 2 3^4m9iphenot 
1 loncMiwwflhWtf- ngl K) ZA M> 2 
NhiiUftHnw. tngl NO 2fl ND 2 
1 lanw mg/L M> £0 ND 2 
A *- ' lOwupocnoi mgfl. ND 2A NO 2 
^'^TricMOR^heROi NO 109 M> 2 
S^4-EXniMDiueRe mgA. to £9 M) 2 

mglL NO 2S ND 2 
1 WiOuwOOpocnOl ND lOB ND 18 

OairONPeRCMUCK 
2S0CTSI 



•^Enseoo 
ACflB~G Cnpwt. 

USED DRYCLEANER MUCK 
Total Metals 
TCLPLeactote 

HejSEDDCWCK 
24CCr3t 

Hcpofwg Repodi 
ResiA UBA Resatt lliA 
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Qmam mgA- NO 11 1 11 
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Mefsvy NO 1002 to 102 
gftffiimi ng/L NO 05 to U 
savef mg/L M) U to 11 

OBITDNPERCMUCK 
250Cr9l 

# 
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DEKTON 
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250Cr9l 
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RepoG 
iMi 
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mgl M> 1000 M) 004 

5S 
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Paint Gun Cleaner Wastes 

Phyateal Propenies and TCLP Analysis, ppm 

Parameror ^ Peg. Limit p Samp Avp Min 
PH <2 or >10 2 6.3 6.0 6.5 
SG na 2 0.894 0.851 0.937 
FP <100 2 75 75 75 
As 5 2 0.00 0.00 0.00 
Ba 100 2 0.80 0.60 1.00 
Cd 1 2 0.36 0.00 0.72 
Cr 5 2 0.46 0.21 0.72 
Pb 5 2 1.35 0.30 2.40 
HQ 0.2 2 0.00 0.00 .0.00 
Se 1 2 0.00 0.00 0.00 
AO 5 2 0.00 0.00 0.00 
cresol 200 2 4.85 0.00 9.70 
2.4-ONT 0.13 2 0.00 0.00 0.00 
Cl6-benz 0.13 2 0.00 0.00 0.00 
CI6-i3-but 0.5 2 0.00 0.00 0.00 
ClQoetn 3 2 0.00 0.00 0.00 
nitrobenz 2 2 0.00 0.00 0.00 
CIS-phenol 100 2 - 0.00 0.00 0.00 
pyridine s 2 0.00 0.00 0.00 
2.4.S-TCP 400 2 0.00 0.00 0.00 
^4.6-TCP 2 2 0.00 0.00 0.00 
benzene 0.5 2 0.16 0.14 0.18 
CCM 0.5 2 0.00 0.00 0.00 
Cibenz 100 2 0.00 0.00 0.00 
CHCt3 6 2 0.00 0.00 0.00 
1.4-OCIB 7.5 2 0.00 0.00 0.00 
1.2-OCA 0.5 2 0.06 0.00 0.12 
1.1-OCE 0.7 2 0.00 0.00 0.00 
MEK 200 2 2100.00 200.00 4000.00 
PCE 0.7 2 0.31 0.00 0.61 
TCE 0.5 2 0.60 0.00 1.60 
VChloride 0.2 2 0.00 0.00 0.00 

Leas than values are treated as zerM in the statistieal analysis 
Greater than values are treated as the value in the staostieai analysis 



Painl Gun Cleaner Wastes 

Semivolalila Oiganics (EPA 8270) Analysis, ppm 

Pstvnataf plwnol b-2a-«lhi 2a-DbM0i 1.3-iX» 1.4-OC8B beiuyt'oa 1.2-000 28yle-p8ianob-2a-8f>E 48ule-pheno N-nllioso 
lAB SffE 
W D£ <1000 <1008 <1000 <1000 <8000 <1000 <1000 < 8000 < 8000 < 8000 <8000 
W DO <8100 <1100 <1100 <1100 <1100 <2100 <1100 <1100 <1100 <llOO <1800 

Pstameim C2CI6 nNiObani iMpboiona OMioph'ol 2.48yiapb'ol bent acid b-2ClellMW 2.4 dClp8i 1.2.4-1C8B N^'ene 4-Clanlllne 
LABSfHE 
w oe < loob < 1000 < 1000 < 1000 <1000 <5000 < 1000 < 1000 < 8000 < 1000 <1000 
W DO < 1100 <1100 <1100 <1100 <1100 <5300 < 1800 < 1800 < 8100 < 1100 <2800 

PsiamMm aebuladleo«CI3Mephiil2-Mwiawh OBcvcpmA 2.4.aaptt 2.4.51Clpb 2 ClfUVib 2-nlioani8 |yle3pM8ial aceiuaMhy 2.6 lONr 
lABSire 
W DE <1000 <1000 <1000 <1000 <1000 <5000 < 1000 <5000 < 1000 <1000 <1000 
W DO < 1100 <2100 <1100 <1100 <1100 <1100 < 1100 <5300 < 1100 < 1100 < 1100 

Ptunwttf Smfoani actfUpMlM 2.4dnliofih0 4n1fopb«nol dibanturan 2.4-ONf dailvMbal 4ClplMfvlieRiMMene 4-filfoanN 46dn2Mi«> 
lABStfE 
W DE <5000 <1000 < 5000 < 5000 <1000 < 8000 < 8000 < 8000 < 8000 <5000 <5000 
W DO <5300 <1100 < 5300 < 5300 <8100 < 8800 < 8800 <1800 < 8800 <5300 <5300 

Pit»mal0t M-nMioso 4Bfpbanpb OGbwuan* Cepbanol plieninllHe anilMacena d-n-bulpli8 Ouofaotfien pyiene bmbet^li 3.3'a2ben< 
lABS/fE 
W OE < 1000 < 1000 < 1000 < 5000 < 8000 < 8000 < 8000 < 8000 < 8000 < 8000 <2000 
W DO <1100 <8100 < 1800 < 5300 < 8800 < 8800 < 8 800 < 8 800 < 8800 8600 <2100 

PttunMl b«rt|a|jnlh* chfyMn* b2airiliwf>li O-n-octpM bM|ti|ltuof b«n|ii|nuM l>«n|a|p|ff«n lnd||23'C4l| ilb«n|a.ri|aab«n(ghl|paf 
LAB SUE 
W OE < 1000 < 8000 < 1000 < 1000 < 8000 < 8000 < 8000 < 8000 < 8000 < 1000 
W OO < 1100 < 1800 < 8800 < 8800 < 8 8(» < 1800 < 8800 < 8800 < 1800 < 1100 

# 
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AIIIIIKIUZU Wasluu 

I'liyslciil rtu|Hiill(t8 iiitill TCLP Moluls Aiiiilysls, |)|iiit 
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f PROJECT: 815 

PART V 

HEALTH AND SAFETY PLAN 

RCRA FACILITY INVESTIGATION 
PHASE I RELEASE ASSESSMENT WORKPLAN 

DOLTON RECYCLE CENTER 

TriHydro Corporation 
920 Sheridan Street (307) 745-7474 
Laramie, Wyoming 82070 FAX: (307) 745-7729 



I certify that I have read and understand the contents of this 
"Health and Safety Plan" for the RCRA Facility Investigation, 
Phase I Release Assessment Workplan at the Dolton Recycle 
Center in Dolton, Illinois. 

Name 

Company 

Date 

Note: To be reviewed and signed at beginning of sampling 
event. 
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CHAPTER V-1 

INTRODUCTION 

This document describes the health and safety procedures 
for the RFI Phase I soil sampling program at the Dolton 
Recycle Center in Dolton, Illinois. 

S-K has owned and operated the facility since March 1987. 
The Dolton Recycle Center occupies a 30-acre site in an in
dustrialized area about 20 miles south of downtown Chicago, 
Illinois (Figure V-l-l). The address of the facility is: 

Safety-Kleen Corp. 
633 East 138th Street 
Dolton, IL 60419 

The Dolton Recycle Center is a reclamation and recycling 
facility that accepts organic chemicals and solvent wastes 
from S-K service centers and other recycle centers, and 
industrial and commercial facilities. Spent materials brought 
to the facility are regenerated into product or blended for 
use as a fuel in cement kilns. Principal wastes managed at 
the facility are paint waste, lacquer thinner, mineral 
spirits, and waste oil. 

All TriHydro Corporation personnel will follow this plan. 
Each field team member working on this project will maintain 
a general responsibility to identify and correct any health 
and safety hazards and to cooperate toward working as safely 
as possible. 

Supporting Health and Safetv Documents 

In addition to the health and safety procedures specified 
in this doctiment, TriHydro Corporation personnel and subcon
tractor employees will comply with all S-K health and Safety 
procedures. Project work will also comply with applicable 
sections of the Federal Occupational Health and Safety Codes. 

A copy of S-K's health, safety, and environmental policy 
is included as Appendix V-A. S-K Material Safety Data Sheets 
(MSDS) for the materials of interest at this site are included 
in Appendix V-B. 

Analytical results from previous soil boring and sampling 
investigations at the facility are summarized in Table V-l-l. 
Analytical results from previous ground-water sampling 

V-l-l 
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Table V-1-1. Soil Quality, Dolton Recycle Center. 

Volatile Organic Compounds (mg/kg) 

< 
I 

I 
U) 

Location Acetone Benzene Ethylbenzene 

Methyl 
Ethyl 

Ketone 

Methyl 
Isobutyl 
Ketone 

Methylahe 
Chloride Toluene 

1,1,2-
Trlchloro-

ethane 
Trlchloro-

ethene 
Xylenes, 

Total All Others 

Plant Site* 
88-1(2.6) 7.4 ND 10 6 4.2 0.26 66 0.44 ND 86 ND 
88-2(2.6) 2.2 0.41 48 1.2 9.9 ND 680 ND 6.3 1400 ND 
88-2(6) 2.6 ND 11 2.1 20 ND 110 ND ND 28 ND 
88-2(7.6) ND ND 0.32 ND ND ND 0.43 ND ND 1.1 ND 
88-2(10) ND ND ND ND ND ND ND ND ND ND ND 
88-4(2.6) 6.6 0.024 1.6 0.74 3.6 0.11 68 ND ND 22 ND 
88-6(2.6) 1400 ND 67 1.6 12 ND 390 ND ND 290 ND 
88-6D(2.6) ND ND ND ND ND ND 0.046 ND ND ND ND 

Precision Aire Site 
90-B-1 ND ND ND ND ND ND ND ND ND ND ND 
90-B-3 ND ND ND ND ND ND ND ND ND ND ND 
90-HA-1 ND ND ND ND ND ND ND ND ND ND ND 
90-HA-2B ND ND ND ND ND ND ND ND ND ND ND 
90-HA-3 ND ND ND ND ND ND ND ND ND ND ND 
90-HA-4 ND ND ND ND ND ND ND ND ND ND ND 

Precision Aire Site - 10.000-Gallon UST Excavation 
91-10-B -- ND ND 
91-10-EW -- ND ND 
9:1-10-NW ND ND 
91-10-SW ND ND 
91-10-WW ND ND 

ND 
ND 
ND 
ND 
ND 

ND 
0.006 

ND 
ND 
ND 

Precision Aire Site - 16.000-Gallon UST Excavation 
91-15-B ND ND 
91-18-EW ND ND 
91-15-NW ND ND 
91-1B-SW -- ND ND 
91-1B-WW ND ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

Depth below ground surface (in feet) shown in location designation. 

IT-B-l-rXLS 



Table V-1-1. Soil Quality, Dolton Recycle Center (continued}. 

Metals (mg/lcg) 

Location 
TRPH 

(mg/kg) 
RGB 

(mg/kq) Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver 

Plant Site' 
88-1(2.6) 
88-2(2.5) 
88-4(2.5) 
88-5(2.5) 
88-60(2.5) 

9 
9.3 
7.8 
8 

6.7 

40 
41 
44 
47 
28 

0.5 
0.5 
0.6 
0.6 
0.5 

1.2 
1.3 
12 
1.4 
7.9 

5.7 
9.5 
26 
13 
3.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.5 
0.5 
0.5 
0.5 
0.5 

< 
I 

I 

Precision Aire Site 
90-B-1 270 NO 
90-B-3 NO NO 
90-HA-1 NO NO 
90-HA-2B 1410 NO 
90-HA-3 810 NO 
90-HA-4 NO NO 
' Depth below ground surface (In feet) shown in location designation. 

1T-6-1-1.XLS 



investigations are summarized in Table V-1-2. A list of 
chemicals which may be associated with recycle centers are 
presented in Table V-1-3. The present soil boring investiga
tion will be conducted in the vicinity of the previous 
investigations. Field team personnel may be exposed to the 
compounds listed in tables V-1-1 through V-1-3. 

Project Description 

This project is the Dolton Recycle Center RCRA Facility 
Investigation - Phase I Release Assessment, which is to be 
conducted by TriHydro Corporation. The site activities will 
involve the collection of soil and ground-water samples at 
solid waste management units (SWMUs), areas of concern (AOCs), 
and background sites. The locations of the SWMUs are shown on 
Figure V-1-2. The SWMUs have been used to store, transfer, 
contain, treat, and/or dispose of used oil, spent mineral 
spirits, spent immersion cleaner, antifreeze, paint wastes, 
lacquer thinner, and dry cleaning wastes. 

Personnel Responsibilities 

Project personnel who will have responsibility for the 
operation of this project are: 

Project Manager: John Ahern, TriHydro Corporation 

Site Manager: Tom Nissen, TriHydro Corporation 

Health and Safety Contacts: John Ahern/John Schneider, 
TriHydro Corporation 

Field Team Members: 

V-1-5 



Table V-1-2. Qround-Weter Quality, Safety-Kleen Corp. Racycle Center, Dolton, lilinoia. 

Well Date Acetone Benzene 
Chloro-
ethane 

trans-1.2-
Dichloro-
ethene 

1,1-
Dichtoro-
ethane 

1,1-
Dlchloro-
ethene 

Ethyl-
benzene 2-)-lexanone 

Methyl 
Ethyl 

Ketone 

Methyl 
laobutyl 
Ketone 

Methylene 
Chloride 

Tetrachloro-
ethene Toluene 

1.1.1-
Trichloro-

ethane 
Trichloro-

ethene 
Vinyl 

Acetate 
Xylenes, 

Total All Others 
SK-1 10-88 ND 0.006 0.2 0.023 0.012 0;008 ND ND ND NO 0.014 0.059 ND 0.038 0.011 0.019 0.012 ND 
SK-2 10-88 16(8) 0.065 ND ND ND ND 0.31 ND 6.8 12 0.18 ND 8.7 ND 0.053 ND 1.8 ND 
SK-3 10-88 3(B) ND ND ND ND ND ND ND 0.82 0.37 ND ND 0.32 ND 0.068 ND 0.054 ND 
SK-4 10-88 16(B) 0.02 ND ND ND ND ND 0.018 1.4 1.8 1.6 ND 0.77 ND ND NO 0.81 ND 
SK-5 10-88 130(B) ND ND ND ND ND ND ND 11 64 ND ND 230 ND ND ND 7.3 ND 
SK-6 10-88 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SK-60 10-88 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
SK-7D 10-88 ND ND ND ND ND ND ND ND ND ND NO ND ND ND ND ND ND ND 

SK-9 10-88 ND ND ND ND ND ND NO ND ND ND NO ND ND ND ND ND ND ND 
SK-10 10-88 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

1 10-83 .. .. .. .. .. .. .. .. .. .. .. ND .. ,, 
11-83 - -- - - , - -- " -- -- -• " NO " " " " 

2 10-83 .. .. .. .. .. .. .. .. .. ND .. .. .. 
11-83 " - - " • - •• -- •• -- " - -- ND " " - -

3 10-83 .. .. .. .. .. .. .. .. .. .. 0.016 .. .. 
11-83 -- " - - - - - - " - " 6.018 " " " -

4 10-83 .. .. .. .. .. .. .. .. .. .. .. 0.06 .. 
11-83 " -- - - - -- - -• " - •• 0.04 - " " " 

6 10-83 .. .. .. .. .. „ 0.001 .. 
11-83 " -- - -- - - " - - - •• ND - •• " -

8D 10-83 .. .. .. „ .. .. .. .. .. .. NO .. .. 
11-83 .. .. .. .. .. .. .. ND - .. .. 
10-88 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

9 10-83 .. .. .. .. .. .. .. .. ND .. .. .. 
11-83 -- •• -- - -- " -- " •• ND - " " -

12A 10-83 .. .. .. .. .. .. .. .. .. .. 1.2 .. 
11-83 - -- - -- " -- - - 0.79 " - -

13 10-83 .. .. .. .. .. .. .. .. ND .. .. 
11-83 -- -- " -• -- -- " -- - - •• ND " " " 

14 10-83 .. .. .. .. .. .. .. .. .. .. ND .. .. .. 
11-83 - " - -- " -- - -- •• NO " " - " 

IB 10-83 .. .. .. .. .. .. .. .. .. .. .. ND .. .. .. 
11-83 - " -- " -- •• -- - " •• •• ND " " - -

16 10-83 .. .. .. .. .. .. .. .. .. .. ND .. .. .. 
11-83 •• -- -• " *• - " - •• " -• - ND " - " '• 

17 10-83 
11-83 

ND 
ND 

Note: 
"B' meana conatituent detected In blenkia) 



Table V-1-2. Ground*Water Quality. Safety-Klaen Corp. Recycle Center, Dolton, llllnoit (continued). 

Well Date 
TPH 

'ppfci 

Total Met«l« Itng/L) 

Arsenic Barium Cadmium Chromium Laad Mercury Salanium Silver 
SK-1 
SK-2 
SK3 

10-88 
10-88 
10-88 

NO 
NO 

NO 
ND 

NO 
0.01 

ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 

ND 

< 
I 

I 
-J 



Table V-1-3. Chemicals Which May Be Associated With 
Recycle Centers. 

1. Chemicals Possibly Associated with Spent Mineral 
Spirits and Sludge. 

Volatile Oraanics 

Chlorobenzene 
Chloroethane 
Chloroform 
Ch1oromethane 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
1.1-Dichloroethane 
1.2-Diehloroethane 
1,l-Dichloroethene 
Trans-1,2-Dichloroethene 
Cis-l,3-pichloropropene 
Ethylbenzene 
Methylene Chloride 
Tetrachloroethane 
1,1,1-Trichloroethane 
Trichloroethene 
Toluene 
Vinyl Chloride 
Xylenes 

Semi-Volatile Oraanics 

Cresylic Acid 
Naphthalene 
Phenols 

Parts Cleaner Solvent 

Mineral Spirits 
Petroleum Naphtha 
Stoddard Solvent 

Inorganic - Metals 

Antimony 
Arsenic 
Barium 
Cadmium* 
Chromium* 
Cobalt 

Copper 
Lead* 
Mercury 
Nickel 
Silver 
Tin 
Zinc 

2. Chemicals Associated with Other Product and Spent 
Solvents 

Constituents 

Ortho-di-chlorobenzene 
Cresylic Acids 
Methylene Chloride 
Perchloroethylene 
Petroleum Sulfonate 
Triethanolamine 

Products and Spent Solvents 

Carburetor Cleaner 
Dry Cleaning Solvent 
Immersion Cleaner 
Mineral Spirits 
Waste Paint Thinner 

* Spent solvent or sludge may exhibit characteristic of EP 
Toxicity. 
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Field personnel will be required to have successfully 
completed health and safety training prior to any soil 
sampling. TriHydro Corporation personnel have completed the 
OSHA 40-hour and OSHA 8-hour supervisors training as specified 
by 29 CFR 1910.120. 

TriHvdro Project Manager 

It is the responsibility of the Project Manager to ensure 
that the field team has access to this plan and reads the 
safety procedures. It is the individual's responsibility to 
bring to the attention of the Project Manager any portion of 
this plan and related training that he/she does not fully 
understand. The specific responsibilities of the Project 
Manager with respect to safety are to: 

• Provide initial safety training for all project 
team personnel; 

• Assure all TriHydro field team personnel have read 
and understand the Health and Safety Plan; and 

• Make available to the field team personnel the data 
known to him on the chemical contaminants in the 
soils. 

TriHvdro Site Manager 

Prior to beginning site work, the Site Manager will hold 
a meeting of the field team personnel at the Dolton, Illinois, 
facility to discuss the contents of this plan. The objective 
of this meeting is to ensure that all field team personnel are 
adequately informed in hazard evaluation and safe work 
practices. 

The specific responsibilities of the Site Manager with 
respect to safety are to: 

• Assure that all work performed by TriHydro Corpora
tion is conducted in accordance with safe practices 
outlined in this plan; 

• Coordinate with TriHydro field team personnel for 
firewatch, traffic control and security Services at 
work sites; 

• Provide applicable health and safety monitoring 
equipment; 

• Monitor activities to ensure the proper use of 
personal protective equipment specified in this 
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plan, such as dust protection masks, respirators, 
protective coveralls, gloves, safety boots, pro
tective eyewear, ear plugs, and hard hats; 

• Assure effective workplace surveillance for hydro
carbon vapors is maintained and evaluate the re
sults of surveillance; 

• Ensure safety equipment for use by field team 
personnel is maintained in a usable condition; 

• Initiate emergency phone calls when an emergency or 
accident requires medical attention; and 

• Shut down or modify field work activity based on 
criteria presented in Chapter V-3. 

Field Team Members 

The responsibilities of field team members with respect 
to safety are to: 

Read, understand, and follow this plan or respec
tive companies' plan; 

Perform work safely; 

Cooperate with safety personnel; 

Report any unsafe conditions to the TriHydro Site 
Manager; 

Be aware and alert for signs and symptoms of poten
tial exposure to site contaminants and climatic or 
acoustic stress. 
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CHAPTER V-2 

HAZARD EVALUATION 

The activities expected to be conducted during this 
project are the following: 

1. Cutting and removal of concrete or asphalt; 

2. Sampling of soils to a depth of up to 35 feet below 
ground surface; 

3. Monitoring of combustible gas and total organic 
vapor concentrations in breathing space and on soil 
samples; and 

4. Collection of soil samples, preparation and ship
ment to lab. 

Field team personnel will be exposed to the general types of 
hazards described below during the conduct of these activi
ties. 

Phvsical Hazards 

Field team personnel may be exposed to physical hazards 
around vehicles and field equipment. The physical hazards 
include: 

1. Cuts and contusions by being struck by swinging 
objects, concrete chips during concrete cutting, 
and falling objects; and 

2. Muscular injury by overexertion or improper move
ment (e.g. back injury due to improper lifting). 

Electrical Hazards 

Field team personnel may be exposed to electrical 
hazards. The electrical hazards include digging into buried 
cables. 
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Fire/Explosion Hazards 

Field team personnel may be exposed to fire/explosion 
hazards during all activities. The fire/explosion hazards 
include: 

1. Digging into underground pipelines carrying liquid 
petroleum hydrocarbons and natural gas; 

2. Sparking of combustible petroleum hydrocarbons in 
the air, in soil gas, on soils, and on the ground 
water; and 

3. Equipment fires. 

Chemical Hazards 

Field team personnel may be exposed to chemical hazards 
during all activities. A list of products which may be 
associated with operations at the Dolton Recycle Center is 
included in Appendix V-B. Constituents found in soils to date 
are listed in Table V-1-1, and constituents found in ground
water to date are listed in Table V-1-2. The chemical hazards 
include: 

1. Petroleum hydrocarbon liquids and vapors; 

2. Paint wastes; and 

3. Toxic and carcinogenic inorganic and organic com
pounds . 

The likely exposure pathways are inhalation, ingestion, and 
skin contact. The petroleum hydrocarbon liquids will likely 
be used oil, spent mineral spirits or immersion cleaner, dry 
cleaning wastes, and waste antifreeze. These liquids and 
paint waste may contain toxic and carcinogenic inorganic and 
organic compounds. 

Climatic Stress 

Field team personnel may be exposed to climatic stress 
due to temperature extremes and high winds during all outside 
activities. In addition to climatic stress, high temperatures 
will increase the volatility of some toxic and carcinogenic 
compounds (thereby increasing the potential for inhalation). 
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High wind will increase the potential for physical and 
chemical hazards by blowing objects around and creating 
airborne particulates, mists, and spills. 

Acoustical Hazards 

Field team personnel may be exposed to excessive noise 
created during concrete cutting, sampling, or by unrelated 
operations at the Dolton Recycle Center. 

V-2-3 



CHAPTER V-3 

SAFE WORK PRACTICES 

The following sections present procedures oh how to 
address safely the hazards expected to be encountered in the 
different activities of this project. Based on the work to be 
performed and the type of chemical hazards that may be 
encountered, EPA Level D personal protection has been deter
mined to be adequately protective. Not all tasks require Level 
D protection; however/ these determinations will be made by 
the Site Manager, and modifications to work practices and the 
required level of personal protection will be specified to the 
field team personnel by the Site Manager. 

Work Zone Access 

During concrete cutting and sampling operations, a 
10-foot radius work zone around the excavation will be 
established. Only authorized personnel will be permitted to 
enter this work zone. Authorized personnel will include those 
who have duties requiring their presence in the work zone and 
have received appropriate health and safety training. The Site 
Manager has the right to require the exit of any person from 
the work zone. 

Personal Protective Equipment 

The personal protective equipment requirements are 
summarized in Table V-3-1. The equipment is described in more 
detail below. 

Resoiratorv Protection: all field team personnel will 
have a half-face or full-face air purifying respirator with 
organic vapor cartridges with particulate prefilter available 
for use. 

Protective Clothing; all field team personnel who handle 
contaminated soils, liquids, or aUger flights, will have Tyvek 
coveralls (or equivalent) available for use. 

Hand Protection; all field team personnel who handle 
contaminated soils, liquids, or auger flights, will wear butyl 
rubber or nitrile gloves. Wearing disposable PVC gloves xinder 
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Table V-3-1. Pereonal Protective Equipment Requirements. 

Task 

Dust 
Protection 

Mask ResDirator 
Tyvek 

Coveralls 

Chemically 
Resistant 

Chemically 
Resistant 
Boots 

Safety 
Glasses 

Splash 
Goggles 

Ear 
Plugs/ 
Muffs 

Safety 

Concrete Cutting Sampling 
Team 

Available 
for use 

Available 
for use 

Available 
for use 

Available 
for use 

No Yes No Yes Yea 

Soil Sampling Sampling 
Team 

Yes Available 
for use 

Yes^'2 Yes Yes^ Yes Available 
for use 

Available 
for use 

Yes 

Sample Handling Sampling 
Team 

Available 
for use 

Available 
for use 

Available 
for use 

Available 
for use 

Available 
for use 

Yes Available 
for use 

Available 
for use 

Yes 

Decontamination 
Operations 

Sampling 
Team 

Available 
for use 

Available 
for use 

Yesl'2 Yes Yes^ Yes Available 
for use 

Available 
for use 

Yes 

< 
I 

U> 
I 
NJ 

^Not required if soil or water is not visibly contaminated, and if PID measurements of the soil samples are below 1000 ppm. 

^Coveralls are to be taped to gloves and boots to minimize exposure pathways to contaminants. 



butyl gloves will provide added protection when handling 
heavily contaminated material. 

Foot Protection: field team personnel will wear heoprene 
(or equivalent) rubber boots (either with steel toes and 
shanks or over substantial shoes) when liquids are expected to 
be encountered. Under non-liquid exposure conditions, 
substantial shoes are permissible. The boots will be taped to 
the leg of Tyvek suits. 

Eve Protection: field team personnel will wear 
impact-resistant safety glasses with attached side shield. 
Where splashes may occur of water which is visibly contaminat
ed with free-floating hydrocarbon or which has moderate to 
strong odors, splash goggles will be required. 

Ear Protection: field team personnel will be required to 
wear hearing protection devices (ear plugs or muffs) if 
involved in concrete cutting and if they complain of ear 
ringing or temporary hearing loss. 

Safety Helmet: field team personnel will wear an 
OSHA-approved hard hat in the outside environment. 

Hazard Protection 

The following potential hazards were described in the 
previous section of this plan: 

1. Physical Hazards 

2. Electrical Hazards 

3. Fire/Explosion Hazards 

4. Chemical Hazards 

5. Climatic Stress 

6. Acoustical Hazards 

Procedures to address safely each of these hazards are 
described below. 

Physical Hazards 

The personal protective equipment is designed to protect 
the field team personnel from most physical hazards expected 
at the work site. However, the field team personnel should be 
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aware of the potential physical hazards (see Chapter V-2) , and 
remain alert during field work. The following procedures will 
be implemented to minimize the potential for injury from 
physical hazards: 

1. Keep all support vehicles and unnecessary equipment 
outside of the work zone; and 

2. Store and secure all equipment in the work zone 
until use is required. 

Electrical Hazards 

The potential exists for field team personnel to encoun
ter electrical hazards. The following procedures will be 
implemented to minimize the potential for injury from electri
cal hazards: 

1. Before digging commences at each location, obtain 
assurance from appropriate personnel that below-
ground lines are absent at that location to the 
best of their knowledge; 

2. During digging, proceed slowly; and 

3. Stop digging if any resistance is encountered. 

Fire/Explosion Hazards 

The potential exists for field team personnel to encoun
ter fire/explosion hazards during concrete cutting and soil 
sampling. Due to the flammable nature of the hydrocarbons, 
possible ignition sources will be kept out of the work zone: 

1. Matches and lighters are not allowed in the work 
zone; and 

2. Internal combustion engines must not be operated in 
the work zone while hydrocarbon-contaminated solids 
or liquids might be brought to the surface; alter
natively, they must be equipped with spark arrest
ers . 

The following additional precautions will be implemented to 
minimize the potential for fire or explosion: 

1. Digging will proceed slowly to minimize damage to 
any underground lines; 
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2. Combustible gas measurements will be taken in the 
excavation at a minimum at the start and completion 
of digging; 

3. If combustible gas measurements equal or exceed 
100% LEL, the field team personnel will inject 
nitrogen gas into the excavation; 

4. If fire, smoke, or heat emanate from the excava
tion, the field team personnel will inject nitrogen 
gas into the excavation; work will not recommence 
until the possibility for fire or explosion has 
abated; and 

5. If total organic vapors exceed 1000 ppm or 30% LEL 
in the atmosphere of the work zone (see Chapter V-5 
for monitoring procedures) , the Site Manager will 
instruct the field team personnel to stop work and 
move upwind, and methods will be implemented to 
subdue potentially combustible vapor emissions 
(such as sprinkling soil piles or use of a nitrogen 
gas purge). 

Chemical Hazards 

The following chemical hazards may be encountered at the 
work site: 

1. Hazardous organic and inorganic chemicals (see 
tables V-1-1 through V-1-3, and Appendix V-B) , 
which may adversely affect human ^•health through 
skin contact and inhalation. 

The following procedures will be implemented to minimize 
potential harm from hazardous organic chemicals: 

1. Work will begin in EPA Level D personal protection; 

2. The protection levels at the work site will be 
upgraded in accordance with the responses to hydro
carbon vapor concentrations listed in Table V-3-2 
(see Chapter V-5 for monitoring procedures); and 

3. The Site Project Manager will refer to the NIOSH/ 
OSHA Pocket Guide to Chemical Hazards for the 
proper response to hazardous organic and inorganic 
chemicals if field team personnel complain of 
irritation, giddiness, headache, or nausea, or 
other symptoms of chemical exposure. 
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Table V-3-2. Organic Vapor Criteria, As Determined by Photoionization Detector, 
Protection Responses. 

and Personnel 

Concentrations Restxanse 

<20 pprav Organic Vapor (OV) 

20-100 ppmv OV 

100-500 pprav OV 

>500 ppmv OV 

Limited hazard, no special action. 

Workers alerted to be conscious of symptoms such as 
headache, nausea, etc. 

Half-mask OV Respirators worn by all in work area. Collect 
and analyze samples for constituents of concern with detector 
tubes every 30 minutes. 

Work stops; procedures taken to subdue excessive vapor levels 
(such as sprinkling cuttings with water or use of nitrogen 
gas flush). 

Note: Organic vapor (OV) measurements are to be taken in the breathing space within the work zone. 
Organic vapor concentrations measured with a hand-held photoionization detector (PID) which is 
appropriately calibrated at the beginning of each day and as needed throughout the project. 
The threshold concentrations are based on the Exposure Limits contained in the NIOSH/OSHA 
Pocket Guide to Chemical Hazards for Stoddard solvent which is chemically similar to Mineral 
^irits. Mineral Spirits will be as volatile or more volatile than the vised oil euid 
re-refined petroleum products expected to be encountered during sampling. 
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Climatic Stress 

During day-to-day field work, the Site Manager will be 
alert for the signs and symptoms of climatic stress. 

Field team members will be observed for the following 
signs and symptoms of climatic stress: 

Profuse sweating; 

Skin color change; 

Shivering; 

Disorientation or slurring of speech; and/or 

Vision problems. 

Any team member who exhibits any of these signs or symptoms 
will be removed immediately from field work. If it is heat 
stress, the team member will be requested to consume electro
lyte fluid or cool water while resting in a shaded area after 
removing impervious clothing. If it is cold stress, the team 
member will be requested to move into a heated area. The 
individual will be instructed to rest until the symptoms are 
no longer recognizable. If the symptoms appear critical, 
persist or get worse, immediate medical attention will be 
sought. 

Acoustical Hazards 

When working around concrete cutting equipment, the 
potential exists for exposure to excessive noise. Therefore, 
team members involved in concrete cutting will be required to 
use hearing protection equipment. 

Some unrelated operations and activities at the Pekin 
facility may generate excessive noise. Any team member who 
complains of ringing in the ears or temporary hearing loss 
will be required to use hearing protective equipment. 

Field team personnel are not allowed to use Walkmans or 
similar radios and tape decks. 

Decontamination Procedures 

Contact with hazardous organic chemicals is possible in 
the work zone. The following decontamination procedures will 
be implemented to minimize the movement of contaminants 
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outside the work zone and to minimize the period of contact 
with these contaminants. 

Personal Hvaiene 

Field team personnel should conduct the following to 
ensure that contaminants will not remain in contact with their 
bodies: 

1. All field personnel involved in sampling activities 
are instructed to wash their hands, face, neck and 
forearms at the end of the workday. The Site 
Manager will provide soap, water, and towels at the 
drilling site for this purpose; 

2. All field personnel are instructed to take a full-
body shower at home or hotel at the end of the 
workday; particular attention should be paid to 
areas of the body that are typically overlooked, 
such as behind the ears or between the toes; 

3. No eating, drinking or smoking will be permitted in 
the work zone; 

4. Tyvek suits, disposable ear plugs, and respirator 
cartridges will be discarded in garbage bags and 
then placed in trash bins after each day of use; 
and 

5. Other personal protective equipment (see Table 
V^3-l) will be washed in warm or hot soapy water 
after each day of use. 

Equipment Decontamination 

Sampling equipment which has come in contact with 
contaminants will be cleaned before reuse at another location 
and at the end of each day. Decontamination will be a warm 
soapy water wash, tap water rinse, and distilled or deionized 
water rinse. 
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CHAPTER V-4 

EMERGENCY RESPONSE 

Emergency response shall be carried out immediately 
whenever there is a personal injury, fire, explosion, or 
release of hazardous waste or hazardous constituents which 
could threaten human health and the environment. Any field 
team member that sights or suspects a fire, explosion, or 
release of hydrocarbons, chemicals, hazardous waste, or 
hazardous constituents shall notify the TriHydro Site Manager 
immediately. 

The primary and alternate evacuation routes are shown on 
Figure V-4-1. The facility evacuation alarm system will be 
used to notify personnel in all areas of the plant. The 
primary assembly area is at the recycle center visitors 
parking lot; the second assembly area is at the service center 
visitors parking lot. The Site Manager will account for all 
project personnel in the assembly area. 

The site is equipped with an onsite communication system 
and telephones for access to offsite. Alarm systems for 
certain equipment, areas, and storage tanks are maintained. 
Emergency numbers are posted for quick response to an emergen
cy. 

Fire and spill response and other safety equipment is 
located across the site. The facility is equipped with a foam 
and water fire suppressant system. Portable fire extinguish
ers are placed, marked, and maintained at key locations. 
Spill and first aid stations on the site provide centralized 
access to tools, supplies, and equipment for efficient 
emergency response. Emergency showers and eye wash stations 
are located in various process buildings and storage areas. 

The following information is provided in the event of an 
emergency: 

Emeraencv Service Organization Telephone 

Fire Department 911 

Ambulance 911 

Police Department 911 

Roseland Hospital, 45 West 111th Street, 
Chicago, Illinois 60628 312-995-3000 
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National Response Center 
(Chemical/Oil Spills) 1-800-424-8802 

These emergency service organizations will provide emergency 
medical care for injuries and toxicological problems. 

The appropriate chain of communication for an emergency 
situation will be discussed during the onsite safety meeting 
before any work begins. A map showing the route frbin the 
facility to the hospital is shown on Figure V-4-2. 
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FIGURE V-4^2 :ROUTE TO ROSEUVND HOSPITAL, V-4-4 



CHAPTER V-5 

MONITORING PROCEDURES 

The monitoring procedures are divided into a medical 
monitoring program and a field monitoring program. Each is 
described below. Under the field monitoring program, each 
piece of monitoring equipment is described. 

Medical Monitoring Program 

Site sampling work will involve active physical work and 
potential exposure to petroleum hydrocarbons and other 
chemicals, climatic stress, noise and physical safety hazards 
common to field operations. The work will require people of 
reasonable health with normal vision and hearing acuity. 
TriHydrp Corporation will have documentation of employee 
medical fitness to perform the required work, evidenced by a 
signed document from the examining physician dated no later 
than one year prior to start-up of the project. This documen
tation will also indicate the employee's ability to perform 
the required work while wearing a dust protection mask or an 
air-purifying respirator. 

Field Monitoring Program 

Personal exposure to combustible gas, organic vapors, and 
contaminants will be monitored to insure that personal 
exposures do not exceed acceptable limits and that appro
priate selection of protective equipment is made. The safety 
instrumentation to be used in the field include a combustible 
gas meter and an organic vapor meter. The Site Manager will be 
knowledgeable in the operation of each instrument. 

Combustible Gas Meter 

A combustible gas meter will be taken into the field to 
collect combustible soil gas data and to provide backup to the 
PID (one instrument per work zone) . Each instirument will be 
calibrated at the beginning of each day with a pentane 
standard calibration gas. The instrument will be used to 
measure combustible gas concentrations at breathing zone 
locations within the work zone and in the sampling excavation. 
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The combustible gas meter measurements will identify 
conditions for fire/explosion control and site evacuation. 
These conditions are described in Chapter V-3 under the 
section entitled "Fire/Explosion Hazards." 

Photoionization Detector 

A photoionization detector (FID) will be taken into the 
field and operated during the project (one instrument per work 
zone) . Each instrument will be calibrated at the beginning of 
each day with an isobutylene standard calibration gas. The 
instrument will be used to measure hydrocarbon vapor concen
trations at breathing zone locations within the work zone 
(also downwind of the work zone if necessary) • 

The FID measurements will identify conditions for 
respirator use and site evacuation. These conditions are 
described in Chapter V-3 under the sections entitled "Fire/ 
Explosion Hazards" and "Chemical Hazards." 
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CHAPTER V-6 

RECORDKEEPING 

The following documents and records will be maintained in 
the TriHydro Corporation project files: 

1. A copy of this plan; 

2. Documentation of employee's medical ability to 
perform work and wear respirators; 

3. Health and safety training certification forms; 

4. Respiratory training certification; 

5. Field notes and field data pertaining to enforce
ment of health and safety practices; and 

6. Accident and illness reports. 
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CHAPTER V-7 

SAFETY EQUIPMENT LIST 

The following documents and materials will be made 
available at the Dolton Recycle Center by the TriHydro Site 
Manager. The Site Manager will ensure that all these documents 
and materials are at the site before sampling commences. He 
will also ensure that the instrumentation is in working order 
before work begins. 

supporting Documentation 

NIOSH/OSHA Pocket Guide to Chemical Hazards 
S-K Health, Safety, and Environmental Policy (Appendix 

V-A) 
S-K Material Safety Data Sheets (Appendix V-B) 

Instrumehtation 

Combustible gas meter and calibration gas (one per work 
zone) 

Organic vapor meter and calibration gas (one per work 
zone) 

Chemical (benzene) detector tubes and pump 
pH meter and buffers or pH indicator paper 

Personal Protective Equipment 

Dust protection masks 
Respirators with organic vapor cartridges, acid mist 

cartridges, and particulate pre-fliters 
Tyvek coveralls 
Chemically resistant gloves 
Neoprene safety boots 
Safety glasses 
Splash goggles 
Disposable ear plugs 
Hard hats 

Equipment 

Fire extinguisher (type ABC) (one per work zone) 
Nitrogen cylinder, regulator, and hose (one per work 

zone) 
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Supplies 

Distilled water Water First aid kit 
Tape Towels 
Soap Brush 
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CHAPTER VI-8 

REFERENCES 

U.S. Department of Health and Human Services, 1990, NIOSH 
Pocket Guide to Chemical Hazards, June 1990. 
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PROJECT: 823 

PART II 

NATURE AND EXTENT OF IMPACTS 

RCRA FACILITY INVESTIGATION 
PHASE I RELEASE ASSESSMENT WORKPLAN 

PEKIN, ILLINOIS SERVICE CENTER 

TriHydro Corporation 
920 Sheridan Street (307) 745-7474 
Laramie, Wyoming 82070 FAX: (307) 745-7729 ^ 



ATEG Environmental 
ConsuHahts „ . , , Solid & HazartJous Waste Site Assessments 

Associates, Inc. 4 Construction 

f,IS4!Slillna^a4622(W871 iZTZZl'tZ?'"' 
(3.7)W9.4990.FAX.(3<7)M9-«78 

Analytical Testing / Chemistiy 
Industrial Hygiene / Hazard Communication 

November 8, 1988 Environmental Audits 4 Permitting 
Exploratory Drilling 4 Monitoring Weils 

Mr. John McBride 
ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319 

Re: Ten Water VOA: U.S. EPA Method 624 
Two Water RCRA Metals 
One Water Total Hydrocarbon 
SW 846 Method 8015 Revised, 7000 Series 
Safety Kleen 
ATEC Project Number 52-83217 

Dear Mr. McBride: 

Enclosed are the results of the Chemical Analyses for the ten water 
samples which were submitted to the ATEC Environmental/Analytical 
Testing Division on October 14 1988, on behalf of Safety Kleen. 
The volatile samples were analyzed on Finnigan Incos 50 and 1020 
OWA GC/MS/DS systems, complete with Superincos Software, via U.S. 
EPA Method 624 for Purgeable Organic Compounds. Prior to analysis 
the system was tuned against Bromofluorobenzene and calibrated with 
the appropriate standard. Total Hydrocarbon analysis was performed 
on a Varian 3700 Gas Chromatograph using Flame Ionization Detection 
via SW 846 Method 8015 Revised. Metals were analyzed on a Varian 
SpectrAA-10 Atomic Absorption Spectrophotometer according to the 
7000 series of the methods outlined in SW 846. 

All associated Quality Control information will be maintained in 
the Testing Division files, a copy of which can be forwarded to you 
upon request. After a thirty-day period, a fee will be assessed 
for this additional information. 

Samples will be held for a period of thirty days following the date 
of this report, after which re-analysis will rec^ire the submission 
of fresh samples. It has been a pleasure serving you and, as al
ways, if there are any questions concerning these results or the 
ATEC Policies, please feel free to contact me. 

Respectfully submitted, 

ATEC Associates, Inc. 

Keith S. Kline 
Environmental/Analytical 
Testing Division 

A Subsitiiary of American Testing and Engineering Corporation Consulting Environmental. Geotechnicai and 
Offices in Major U.S. Cities/Since 1958 Materiats Engineers 



Client: 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319 

Client Sample Identification: SK-1 
Sample Matrix: Water 
Date Sample Collected: October 12, 1988 
Date Sample Received: October 14, 1988 
Date Sample Analyzed: October 25, 1988 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83277A 1 Of 2 

Concentration Quantitation 
Analvte CAS Number (ua/L) Limit (ucf/L) 

Chioromethane 74-87-3 <10 10 

Brbmomethane 74-83-9 <10 10 

Vinyl Chloride 75^01-4 <10 10 

-^hloroethane 75-00-3 200 10 

—Methylene Chloride 75-09-2 14 5 

Acetone 67-64-1 <10* 10 

Carbon Disulfide 75-15-0 < 5 5 

- 1,1-Dlchlorpethene 75-35-4 6 5 

- 1,1 Dichloroethane 75-35-3 12 5 

— Trans-l,2-Dichloroethene 156-60-5 23 5 

Chloroform 67-66-3 < 5 5 

1,2-Dichloroethane 107-06-2 < 5 5 

2-Butanone 78-93-3 <10* 10 

-1,1,1-Trlchloroethane 71-55-6 38 5 

Carbon Tetrachloride 56-23-5 < 5 5 

— Vinyl Acetate 108-05-4 19 10 

Bromodichloromethane 75-27-4 < 5 5 

1,2-Dlchloropropane 78-87-5 < 5 5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83277A 

Analvte 
Concentration Quantitation 

CAS Number (ua/L) Limit (ug/L) 

Trans-1, 3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

cis-1,3-Dichloropropene 

2-Chloroethylvinylether 

Bromoform 

4-Methyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Total Xylenes 

10061-02-6 

79-01-6 

124-48-1 

79-00-5 

71-43-2 

10061-01-5 

110-75-8 

75-25-2 

591-78-6 

108-10-1 

127-18-4 

79-34-5 

108-88-3 

108-90-7 

100-41-4 

100-42-5 

< 5 

11 

< 5 

< 5* 

5 

< 5 

<10 

< 5 

<10* 

<10 

59 

< 5 

< 5* 

< 5 

< 5 

< 5 

12 

5 

5 

5 

5 

5 

5 

10 

5 

10 

10 

5 

5 

5 

5 

5 

5 

5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method: EPA Method 624 

Analyst: J. Sima 
Verified: K. Kline 
Date Reported: November 7, 1988 

Respectfully submitted. 

Ehvirohmental/Analytical Testing Division 



Client; 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319 

.y 

Client Sample Identification: SK-2 
Sample Matrix: Water 
Date Sample Collected: October 12, 1988 
Date Sample Received: October 14, 1988 
Date Sample Analyzed: October 25, 1988 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83277B 

Analyte 

1 of 2 

Concentration Quantitation 
CAS Number fug/L) Limit (uq/L) 

Chloromethane 74-87-3 <100 

Bromomethane 74-83-9 <100 

Vinyl Chloride 75-01-4 <100 

Chloroethane 75-00-3 <100 

Methylene Chloride 75-09-2 180 

Acetone 67-64-1 15,000 

Carbon Disulfide 75-15-0 < 50 

1.1-Dichloroethene 75-35-4 < 50 

1,1 Dichloroethane 75-35-3 < 50* 

Trans-l,2-Dichloroethene 156-60-5 < 50* 

Chloroform 67-66-3 < 50* 

1.2-Dichloroethane 107-06-2 < 50* 

2-Butanone. 78-93-3 6,800 

1,1,1-Trichloroethane 71-55-6 < 50. 

Carbon Tetrachloride 56-23-^5 < 50 

Vinyl Acetate 108^05-4 <100 

Bromodichloromethane 75-27-4 < 50 

1,2-Dichlpropropane 78-87-5 < 50 

100 

100 

100 

100 

100 

100 

50 

50 

50 

50 

50 
50 

100 

50 

50 

100 

50 

50 

* Analyte detected but amount present is less than the Quantitation 
Limit. 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83277B 

Concentration Quantitation 
Analyte CAS Number (ug/L) Limit fua/L^ 

Trans-1, 3-Dichloropropene 10061-02-6 < 50 50 

Trichloroethene 79-01-6 53 50 

Dibromochloromethane 124-48-1 < 50 50 

1,1,2-Trichloroethane 79-00-5 < 50 50 

Benzene 71-43-2 55 50 

ciis-l, 3-Dichloropropene 10061-01-5 < 50 50 

2-Chloroethylvinylether 110-75-8 <100 100 

Bromoform 75-25-2 < 50 50 

4-Methyl-2-Pentanone 591-78-6 12,000 100 

2-Hexanone 108-10-1 <100* 100 

Tetrachloroethene 127-18-4 < 50* 50 

1,1,2,2-Tetrachloroethane 79-34-5 < 50 50 

Toluene 108-88-3 8,700 50 

Chlorobenzene 108-90-7 < 50 50 

Ethylbenzene 100-41-4 310 50 

Styrene 100-42-5 < 50 50 

Total Xylenes 1,800 50 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method; EPA Method 624 

Analyst: J. Sima 
Verified: K. Kline 
Date Reported: November 7, 1988 

Respectfully submitted. 

Environmental/Analytical Testing Division 



Client: 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319 

Client Sample Identification: SK-3 
Sample Matrix: Water 
Date Sample Collected: October 12, 1988 
Date Sample Received: October 14, 1988 
Date Sample Analyzed: October 25, 1988 

.y 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83277C 

Analyte 

1 of 2 

Concentration Quantitation 
CAS Number (ucf/L) Limit fuq/L) 

Chloromethane 74-87-3 <100 

Bromomethane 74-83-9 <100 

Vinyl Chloride 75-01-4 <100 

Chloroethane 75-00-3 <100 

Methylene Chloride 75-09-2 < 50* 

Acetone 67-64-1 3,000 

Carbon Disulfide 75-15-0 < 50 

1.1-Dichloroethene 75-35-4 < 50 

1,1 Dichloroethane 75-35-3 < 50 

Trans-l,2-Dichloroethene 156-60-5 < 50* 

Chloroform 67-!-66-3 < 50* 

1.2-Dichloroethane 107-06-2 < 50 

2-Butanone 78-93-3 820 

1,1,1-Trichloroethane 71-55-6 < 50* 

Carbon Tetrachloride 56-23-5 < 50 

Vinyl Acetate 108-05-4 <100 

Brombdichloromethane 75-27-4 < 50 

1,2-Dichloropropane 78-87-5 < 50 

100 

100 

100 

100 

50 

100 

50 

50 

50 

50 

50 

50 

100 

50 

50 

100 

50 

50 

* Analyte detected but amount present is less than the Quantitation 
Limit. 



# 

2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83277C 

Concentration Quantitation 
Analyte CAS Number fUCj/L) Limit fucr/L) 

Trans-1, 3-Dichloropropene 10061-02-6 < 50 50 

Trichloroethene 79-01-6 58 50 

Dibromochloromethane 124-48-1 < 50 50 

1,1,2-Trichloroethane 79-00-5 < 50 50 

Benzene 71-43-2 < 50* 50 

cis-1,3-Dichloropropene 10061-01-5 < 50 50 

2-ehloroethylvinylether 110-75-8 <100 100 

Bromoform 75-25-2 < 50 50 

4-Methyl-2-Pentanone 591-78-6 370 100 

2-Hexanone 108-10-1 <100 100 

Tetrachloroethene 127-18-4 < 50* 50 

1,1,2,2-Tetrachloroethane 79-34-5 < 50 50 

Toluene 108-88-3 320 50 

Chiorobenzene 108-90-7 < 50 50 

Ethylbenzene 100-41-4 < 50* 50 

Styrene 100-42-5 < 50 50 

Total Xylenes 54 50 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method; EPA Method 624 

Analyst: J. Sima 
Verified: K. Kline 
Date Reported: November 7, 1988 

Respectfully submitted. 

Environmental/Analytical Testing Divisioh 



Client; 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319 

Client Sample Identification: SK-4 
Sample Matrix: Water 
Date Sample Collected: October 12, 1988 
Date Sample Received: October 14, 1988 
Date Sample Analyzed: October 25, 1988 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83277D 

Analyte 

1 of 2 

Concentration Quantitation 
CAS Number (uq/L) Limit (uq/L) 

Chloromethane 74-87-3 <10 

Bromomethane 74-83r.9 <io 

Vinyl Chloride 75-01-4 <10 

Chloroethane 75-00-3 <10 

Methylene Chloride 75-09-2 1,600 

Acetone 67-64-1 15,000 

Carbon Disulfide 75-15-0 < 5 

1.1-Dichloroethene 75-35-4 < 5 

1,1 Dichloroethane 75-35-3 < 5 

Trans-1,2-Dichloroethene 156-60-5 < 5* 

Chloroform 67-66-3 < 5* 

1.2-Dichloroethane 107-06-2 < 5 

2-Butanone 78-93-^3 1,400 

1,1,1-Trichloroethane 71-55-6 < 5 

Carbon Tetrachloride 56-23-5 < 5 

Vinyl Acetate 108-05-4 <10 

Bromodichloromethane 75-27-4 < 5 

1,2-Dichloropropane 78-87-5 < 5 

10 

10 

10 

10 

5 

10 

5 

5 

5 

5 

5 

5 

10 

5 

5 

10 

5 

5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83277D 

Concentration Quantitation 
Ahalyte CAS Number (ug/L) Limit fug/L^ 

Trans-l, 3-Dichlorbpropene 10061-02-6 < 5 5 

Trichloroethene 79-01-6 < 5 5 

Dibromochloromethane 124-48-1 < 5 5 

1,1,2-Trichloroethane 79-00-5 < 5 5 

Benzene 71-43-2 20 5 

cis-1,3-Dichloropropene 10061-01-5 < 5 5 

2-Chloroethylvinylether 110-75-8 <10 10 

Bromoform 75-25-2 < 5 5 

4-Methyl-2-Pentanone 591-78-6 1,800 10 

2-Hexanone 108-10-1 18 10 

Tetrachloroethene 127-18-4 < 5 5 

1,1,2,2-Tetrachloroethane 79-34-5 < 5 5 

Toluene 108-88-3 770 5 

Chlorobenzene 108-90-7 < 5 5 

Ethylbenzene 100-41-4 < 5* 5 

Styrene 100-42-5 < 5 5 

Total Xylenes 810 5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method; EPA Method 624 

Analyst: J. Sima 
Verified: K. Kline 
Date Reported: November 1, 1988 

Respectfully submitted. 

Environmental/Analytical Testing Division 



Client: 
client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319 

Client Sample Identification: SK-5 
Sample Matrix: Water 
Date Sample Collected: October 12, 1988 
Date Sample Received: October 14, 1988 
Date Sample Analyzed: October 26, 1988 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83277E 

Concentration 

1 of 2 

Quantitation 
Analyte CAS Number fua/L) Limit (ucf/L) 

Chloromethane 74-87-3 <5,000 5,000 

Bromomethane 74-83-9 <5^000 5,000 

Vinyl Chloride 75-01-4 <5,000 5,000 

Chloroethane 75-^00-3 <5,000 5,000 

Methylene Chloride 75-09-2 <2,500 2,500 

Acetone 67-64-1 130,000 5,000 

Carbon Disulfide 75^15-0 <2,500 2,500 

1,1-Dichloroethene 75-35-4 <2,500 2,500 

1,1 Dichloroethane 75-35-3 <2,500 2,500 

Trans-1,2-Dichloroethene 156-60-5 <2V500 2,500 

Chloroform 67-66-3 <2,500* 2,500 

1,2-^Dichloroethane 107-06-2 <2,500 2,500 

2-Butanone 78-93-3 11,000 5,000 

1,1,1-Trichloroethane 71-55-6 <2,500 2,500 

Carbon Tetrachloride 56-23-5 <2,500 2,500 

Vinyl Acetate 108^05-4 <5,000 5,000 

Bromodichloromethane 75-27^4 <2,500 2,500 

1,2-Dichloropropane 78-87-5 <2,500 2,500 

* Analyte detected but amount present is less than the Quantitation 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83277E 

Concentration Quantitation 
Analvte CAS Number fua/L) Limit fua/L) 

Trans-l, 3-Dichloropropene 10061-02-6 <2,500 2,500 

Trichloroethene 79-01-6 <2,500 2,500 

Dibromochloromethane 124-48-1 <2,500 2,500 

1,1,2-Trichloroethane 79-00-5 <2,500 2,500 

Benzene 71-43-2 <2,500 2,500 

cis-1,3-Dichloropropene 10061-01-5 <2,500 2,500 

2-Chloroethylvinylether 110-75-8 <5,000 5,000 

Bromoform 75-25-2 <2,500 2,500 

4-Methy1-2-Pentanone 591-78-6 64,000 5,000 

2-Hexanone 108-10-1 <5,000 5,000 

Tetrachloroethene 127-18-4 <2,500 2,500 

1,1,2,2-TetrachlorOethane 79-34-5 <2,500 2,500 

Toluene 108-88-3 230,000 2,500 

Chlorobenzene 108-90-7 <2,500 2,500 

Ethylbenzene 100-41-4 <2,500* 2,500 

Styrene 100-42-5 <2,500 2,500 

Total Xylenes 7,300 2,500 

* Analyte detected but amount present is less than the QUantitatic 
Limit. 

Analytical Method: EPA Method 624 

Analyst: M. McGill 
Verified; K. Kline 
Date Reported: November 1, 1988 

Respectfully submitted. 

nvirohmental/Ahklyticc Envirohmental/Ahklytical Testing Division 



Client: 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319 

Client Sample Identification: SK-6 
Sample Matrix: Water 
Date Sample Collected: October 12, 1988 
Date Sample Received: October 14, 1988 
Date Sample Analyzed: Noveadser 2, 1988 

VOLATILE COMPOUNDS 
ANALYTICAL. RESULTS 

ATEC Lab No. 83277F 1 Of 2 

Concentration Quantitation 
Analyte CAS Number (ucr/L) Limit fud/L) 
Chloromethane 74-87-3 <10 10 
Bromomethane 74-83-9 <10 10 

Vinyl Chloride 1 
H
 
0
 

1 
in 

<10 10 
Chloroethane 75-00-3 <10 10 
Methylene Chloride 75-09-2 < 5 5 
Acetone 67^64-1 <10* 10 
Carbon Disulfide 

0
 

1 
in H
 

in 

< 5 5 
1,l-Dichloroethene 75-35-4 < 5 5 
1,1 Dichloroethane 75-35-3 < 5 5 

Trans-i,2-DiGhloroethene 156-60-5 < 5 5 
Chloroform 67-66-3 < 5* 5 
1,2-Dichloroethane 107-06-2 < 5 5 
2-Butanone 78-93-3 <10 10 
1,1,1-Trichloroethane 71-55-6 < 5 5 
Carbon Tetrachloride 56-23-5 < 5 5 
Vinyl Acetate 108-05-4 <10 10 
Bromodichloromethane 75-27-4 < 5 5 
1,2-Dichloropropane 78-87-5 < 5 5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83277F 

Concentration Quantitation 
Analvte CAS Number (uq/L) Limit fuq/L) 

Trans-1, 3-Dichloropropene 10061-02-6 < 5 5 

Trichloroethene 79-01-6 < 5 5 

Dibromochloromethane 124-48-1 < 5 5 

1,1,2-Trichloroethane 79-00-5 < 5 5 

Benzene 71-43-2 < 5 5 

cis-l,3-Dichloropropene 10061-01-5 < 5 5 

2-Chloroethylvinylether 110-75-8 <10 10 

Bromoform 75-25-2 < 5 5 

4-Methyl-2-Pentanone 591-78-6 <10 10 

2-Hexanone 108-10-1 <10 10 

Tetrachloroethene 127-18-4 < 5 5 

1,1,2,2-Tetrachloroethane 79-34-5 < 5 5 

Toluene 108-88-3 < 5 5 

Chlorobenzene 108-90-7 < 5 5 

Ethylbenzene 100-41-4 < 5 5 

Styrene 100-42-5 < 5 5 

Total Xylenes < 5 5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method: EPA Method 624 

Analyst: M. McGill 
Verified: K. Kline 
Date Reported: November 8, 1988 

Respectfully submitted, 

Environmental/Analytical Testing Division 



Client; 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319 

Client Sample Identification: SK-6D . 
Sainple Matrix: Water 
Date Sample Collected: October 12, 1988 
Date Sample Received: October 14, 1988 
Date Sample Analyzed: October 26, 1988 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83277G 1 of 2 

Analyte CAS Number 
Concentration 

(uq/L) 
Quantitation 
Limits uq/L) 

Chloromethane 74-87-3 <10 10 

Bromomethane 74-83-9 <10 10 

Vinyl Chloride 75-01-4 <10 10 

Chloroethane 

n
 1 
o
 
0
 

1 
in 

<10 

" • Methylene Chloride 75-09-2 < 5 " • 

Acetone 67-64-1 <10* 10 

Carbon Disulfide 75-15-0 < 5 5 

1,1-Dichloroethene 75-35-4 < 5 5 

1,1 Dichloroethane 75-35-3 < 5 5 

Trans-1,2-Dichloroethene 156-60-5 < 5 5 

Chloroform 67-66-3 < 5* 5 

1,2-Dichloroethane 107-06-2 < 5 5 

2-Butanone 78-93-3 <10* 10 

1,1,1-Trichloroethane 71-55-6 < 5 5 

Carbon Tetrachloride 56-23-5 < 5 5 

Vinyl Acetate 108-05-4 <10 10 

Bromodichloromethane 75-27-4 < 5 5 

1,2-Dichloropropane 78-87-5 < 5 5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83277G 

Concentration Quantitation 
Analyte CAS Number fug/L) Limit fug/L) 

Trans-l, 3-Dichloropropene 10061-02-6 < 5 5 

Trichloroethene 79-01-6 < 5 5 

Dibromochloromethane 124-48-1 < 5 5 

1,1,2-Trichloroethane 79-00-5 < 5 5 

Benzene 71-43-2 < 5 5 

cis-1,3-Dichloropropene 10061-01-5 < 5 5 

2-Chloroethylvinylether 110-75-8 <10 10 

Bromoform 75-25-2 < 5 5 

4-Methyl-2-Pentanone 591-78-6 <10 10 

2-Hexanone 108-10-1 <10 10 

Tetrachloroethene 127-18-4 < 5 5 

1,1,2,2-Tetrachloroethane 79-34-5 < 5 5 

Toluene 108-88-3 < 5* 5 

Chlorobenzene 108-90-7 < 5 5 

Ethylbenzene 100-41-4 < 5 5 

Styrene 100-42-5 < 5 5 

Total Xylenes < 5 5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method; EPA Method 624 

Analyst: M. McGill 
Verified: K. Kline 
Date Reported: November 7, 1988 

Respectfully submitted. 

Environmental/Analytical Testing Division 



Client: 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319 

Client Sample Identification: SK-7D 
Sample Matrix: Water 
Date Sample Collected: October 12, 1988 
Date Sample Received: October 14, 1988 
Date Sample Analyzed: October 26, 1988 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83277H 1 of 2 

Concentration Quantitation 
Analyte CAS Number (ug/L) Limit fug/L) 

Chloromethane 74^87-3 <10 10 

Bromomethane 74-83-9 <10 10 

Vinyl Chloride 75-01-4 <10 10 

Chloroethane 75-00-3 <10 10 

Methylene Chloride 75-09-2 < 5 5 

Acetone 67-64-1 <10* 10 

Carbon Disulfide 75-15-0 < 5 5 

1,1-Dichloroethene 75-35-4 < 5 5 

1,1 Dichloroethane 75-35-3 < 5 5 

Trans-1,2-Dichloroethene 156-60-5 < 5 5 

Chloroform 67-66-3 < 5 5 

1,2-Dichloroethane 107-06-2 < 5 5 

2-Butanone 78-93-3 <10* 10 

1,1,1-Trichloroethane 71-55-6 < 5. 5 

Carbon Tetrachloride 56-23-5 < 5 5 

Vinyl Acetate 108-05-4 <10 10 

Bromodichloromethane 75-27-4 < 5 5 

1,2-DiGhloropropane 78-87-5 < 5 5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83277H 

Analyte 
Concentration Quantitation 

CAS Number fug/L) Limit (uq/L) 
Trans-1, 3-Dichloropropene 

Trichloroethene 

Dibronochloromethane 

1,1,2-rTrichloroethane 

Benzene 

cis-1,3-Dichloropropene 

2-Chloroethylvinylether 

Bromoform 

4-Methyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Total Xylenes 

10061-02-6 < 5 

79-01-6 < 5 

124-48-1 < 5 

79-00-5 < 5 

71-43-2 < 5 

10061-01-5 < 5 

110-75-8 <10 

75-25-2 < 5 

591-78-6 <10 

108-10-1 <10 

127-18-4 < 5 

79-34-5 < 5 

108-88-3 < 5* 

108-90-7 < 5 

100-41-4 < 5 

100-42-5 < 5 

< 5 

5 

5 

5 

5 

5 

5 

10 

5 

10 

10 

5 

5 

5 

5 

5 

5 

5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method: EPA Method 624 

Analyst: M. McGill 
Verified: K. Kline 
Date Reported: November 7, 1988 

Respectfully svibmitted. 

Environmental/Analytical Testing Division 



Client: 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319 

Client Sample Identification: 8-D 
Sennple Matrix: Water 
Date Sample Collected: October 12, 1988 
Date Sample Received: October 14, 1988 
Date Sample Analyzed: October 27, 1988 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 832771 1 of 2 

Analyte 
Concentration 

CAS Number fucy/L) 
Quantitation 
Limit (ucy/L) 

Chloromethane 74-87-3 <50 50 

Bromomethane 74-83-9 <50 50 

Vinyl Chloride 75-01-4 <50 50 

Chloroethane 75-00-3 <50 50 1 

Methylene Chloride 75-09-2 <25 25 

Acetone 67-64-1 <50* 50 

Carbon Disulfide 75-15-0 <25 25 

1,1-Dichloroethene 75-35-4 <25 25 

1,1 Dichloroethane 75^35-3 <25 25 

Trans-1,2-Dichloroethene 156-60-5 <25 25 

Chloroform 67-66-3 <25 25 

1,2-Dichloroethane 107-06-2 <25 25 

2-Butanone 78-93-3 <50* 50 

1,1,1-Trichloroethane 71-55-6 <25 25 

Carbon Tetrachloride 56-23-5 <25 25 

Vinyl Acetate 108-05-4 <50 50 

Bromodichloromethane 75-27-4 <25 25 

1,2-Dichloropropane 78-87-5 <25 25 

* Analyte detected but amount present is less than the Quantitation 
Limit. 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 832771 

Concentration Quantitation 
Analyte CAS Number (UC/L) Limit fuq 

Trans-1, 3-Dichloropropene 10061-02-6 <25 25 

Trichloroethene 79-01-6 <25 25 

Dibromochloromethane 124-48-1 <25 25 

1,1,2-Trichloroethane 79-00-5 <25 25 

Benzene 71-43-2 <25 25 

cis-1,3-Dichloropropene 10061-01-5 <25 25 

2-Chloroethylvinylether 110-75-8 <50 50 

Bromoform 75-25-2 <25 25 

4-Methyl-2-Pentanone 591-78-6 <50 50 

2-Hexanone 108-10-1 <50 50 

Tetrachloroethene 127-18-4 <25 25 

1,1,2,2-Tetrachloroethane 79-34-5 <25 25 

Toluene 108-88-3 <25 25 

Chlorobenzene 108-90-7 <25 25 

Ethyibenzene 100-41-4 <25 25 

Styrene . 100-42-5 <25 25 

Total Xylenes <25 25 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method: EPA Method 624 

Analyst: M. McGill 
Verified: K. Kline 
Date Reported: November 8, 1988 

Respectfully submitted, 

Environmental/Analytical Testing Division 



Client: 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IK 46319 

Client Sample Identification: SK-9 
Sample Matrix: Water 
Date Sample Collected: October 12, 1988 
Date Sample Received: October 14, 1988 
Date Sample Analyzed: October 28, 1988 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83277J 

Concentration 

1 of 2 

Quantitation 
Analyte CAS Number (uq/L) Limit (uq/L) 

Chloromethane 74-87-3 <10 10 

Bromomethane 74-83-9 <10 10 

Vinyl Chloride 75-01-4 <10 10 

Chloroethane 75-00-3 <10 10 

Methylene Chloride 75-09-2 < 5 5 

Acetone 67-64-1 <10* 10 

Carbon Disulfide 75-15-0 < 5 5 

1,l-Dichloroethene 75^35-4 < 5 5 

1,1 Dichloroethane 75-35-3 < 5 5 

Trans-1,2-Dichloroethene 156-60-5 < 5 5 

Chloroform 67-66-3 < 5* 5 

1,2-Dichloroethane 107-06-2 < 5 5 

2-Butahone 78-93-3 <10* 10 

1,1,1-Trichloroethane 71-55-6 < 5 5 

Carbon Tetrachloride 56-23-5 < 5 5 

Vinyl Acetate 108-05-4 <10 10 

Bromod i chloromethane 75-27-4 < 5 5 

1,2-Dichloropropane 78-87-5 < 5 5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83277J 

Concentration Quantitation 
Analyte GAS Number (ucr/L) Limit (uq/L) 

Trans-1, 3-Dichloropropene 10061-02-6 < 5 5 

Trichloroethene 79-01-6 < 5 5 

Dibromochloromethane 124-48-1 < 5 5 

1,1,2-Trichloroethane 79-00-5 < 5 5 

Benzene 71-43-2 < 5 5 

cis-1,3-DichlorGpropene 10061-01-5 < 5 5 

2-Chloroethylvinylether 110-75-8 <10 10 

Bromoform 75-25-2 < 5 5 

4-Methyl-2-Pentanone 591-78-6 <10 10 

2-Hexanone 108-10-1 <10 10 

Tetrachloroethene 127-18-4 < 5 5 

1,1,2,2-Tetrachloroethane 79-34-5 < 5 5 

Toluene 108-88-3 < 5 5 

Chlorobenzene 108-90-7 < 5 5 

Ethylbenzene 100-41-4 < 5 5 

Styrene 100-42-5 < 5 5 

Total Xylenes < 5 5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method; EPA Method 624 

Analyst: M. McGill 
Verified: K. Kline 
Date Reported: November 8, 1988 

Respectfully submitted, 

Environmental/Analytical Testing Division 



Client; 
Client Address: 

ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319 

Client Sample Identification: SK-10 
Sample Matrix: Water 
Date Sample Collected: October 12, 1988 
Date Sample Received: ,October 14, 1988 
Date Sample Analyzed: October 28, 1988 

ATEC Lab No. 83277K 

Analyte 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

Concentration 
CAS Number fug/L) 

1 of 2 

Quantitation 
Limit (ug/L) 

Chloromethane 74-87^3 

Bromomethane 74-83-9 

Vinyl Chloride 75-01-4 

Chloroethane 75-00-3 

Methylene Chloride 75-09-2 

Acetone 67-64-1 

Carbon Disulfide 75-15-0 

1.1-Dichloroethene 75-35-4 

1,1 Dichloroethane 75-35-3 

Trans-1,2-Dichloroethene 156-60-5 

Chloroform 67-66-3 

1.2-Dichloroethane 107-06-2 

2-Butanone 78-!-93-3 

1,1,1-Trichloroethane 71-55-6 

Carbon Tetrachloride 56-23-5 

Vinyl Acetate 108-05-4 

Bromodichloromethane 75-27-4 

1,2-Dichloropropane 78-87-5 

<10 

<10 

<10 

<10 

< 5 

<10 

< 5 

< 5 

< 5 

< 5 

< 5* 

< 5 

<10 

< 5* 

< 5 

<10 

< 5 

< 5 

10 

10 

10 

10 

5 

10 

5 

5 

5 

5 

5 

5 

10 

5 

5 

10 

5 

5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83277K 

Analvte 
Concentration Quantitation 

CAS Number (uq/L) Limit (uq/L) 

Trans-1, 3-Dichloropropene 

Trichloroethene 

Dibroaochloroaethane 

1,1,2-Trichloroethane 

Benzene 

cis-1,3-Dichloropropene 

2-Chloroethylvinylether 

Bromofonu 

4-^Methyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Total Xylenes 

10061-02-6 

79-01-6 

124-48-1 

79-00-5 

71-43-2 

10061-01-5 

110-75-8 

75-25-2 

591-78-6 

108-10-1 

127-18-4 

79-34-5 

108-88-3 

108-90-7 

100-41-4 

100-42-5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

<10 

< 5 

<10 

<10 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

5 

5 

5 

5 

5 

5 

10 

5 

10 

10 

5 

5 

5 

5 

5 

5 

5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method: EPA Method 624 

Analyst: M. McGill 
Verified: K. Kline 
Date Reported: November 8, 1988 

Respectfully submitted, 

Environmental/Analytical Testing Division 



Client: ATEC Environmental Services 
Client Address: 1501 E. Main Street 

Griffith, IN 46319 

Client Sample Identification: Sample Blank 
Sample Matrix: Water 
Date Sample Collected: October 12, 1988 
Date Sample Received: October 14, 1988 
Date Sample Analyzed: November 2, 1988 

•.y 

VOLATILE COMPOUNDS 
ANALYTICAL RESULTS 

ATEC Lab No. 83277L 1 of 2 

Concentration Quantitation 
Analvte CAS Number (uq/L) Limit (uq/ 

Chloromethane 74-87-3 <10 10 

Bromomethane 74-83-9 <10 10 

Vinyl Chloride 75-01-4 <10 10 

Chloroethane 75-00-3 <10 10 

Methylene Chloride 75-09-2 < 5* 5 

Acetone 67-64-1 27 10 

Carbon Disulfide 75-15-0 < 5 5 

1,1-Dichloroethene 75-35-4 < 5 5 

1,1 Dichloroethane 75^35^3 < 5 5 

Trans-1,2-Dichloroethene 156-60-5 < 5 5 

Chlorofoina 67-66-3 < 5* 5 

1,2^Dichloroethane 107-06-2 < 5 5 

2-Butanone 78-93-3 <10* 10 

1,1,1-Trichloroethane 71-55-6 < 5 5 

Carbon Tetrachloride 56-23-5 < 5 5 

Vinyl Acetate 108-05-4 <10 10 

Bromodichloromethane 75-27-4 < 5 5 

1,2-Dichloropropane 09
 

1 00
 

Ul
 

< 5 5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 



2 of 2 
ANALYTICAL RESULTS 

ATEC Lab No. 83277L 

Concentration Quantitation 
Analyte CAS Number fua/L) Limit (UQ/L) 

Trans-1, 3-Dichloropropene 10061-02-6 < 5 5 

Trichloroethene 79-01-6 < 5 5 

Dibromochloromethane 124-48-1 < 5 5 

1,1,2-Trichloroethane 79-00-5 < 5 5 

Benzene 71-43-2 < 5 5 

cis-l,3-Dichloropropene 10061-01-5 < 5 5 

2-Chloroethylvinylether 110-75-8 <10 10 

Bromoform 75-25-2 < 5 5 

4-Methy1-2-Pentanone 591-78-6 <10 10 

2-Hexanbne 108-10-1 <10 10 

Tetrachloroethene 127-18-4 < 5 5 

1,1,2,2-Tetrachloroethane 79-34-5 < 5 5 

Toluene 108-88-3 < 5* 5 

Chlorpbenzene 108-90-7 < 5 5 

Ethylbenzene 100-41-4 < 5* 5 

Styrene 100-42-5 < 5 5 

Total Xylenes < 5* 5 

* Analyte detected but amount present is less than the Quantitation 
Limit. 

Analytical Method: EPA Method 624 

Analyst: M. McGill 
Verified: K. Kline 
Date Reported: November 8, 1988 

Respectfully submitted. 

Environmental/Analytical Testing Division 



REPORT OF TEST RESULTS 

ATEC Project Number 52-83217 

DATE: November 8, 1988 

CLIENT: ATEC Environmental Services 
1501 E. Main Street 
Griffith, IN 46319 

SAMPLE IDENTIFICATION: 

SAMPLE TAKEN BY: 
SAMPLE MATRIX: 
DATE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED: 
ANALYST: 

Safety Kleen 
Total Hydrocarbon Analysis 
SW 846, Method 8015 Revised 

ATEC (AR) 
Water 
October 12, 1988 
October 14, 1988 
October 26, 1988 
RAR 

* Hydrocarbon detected below Quantitation Limit 

Sample Identification 

SK-3 

Total 
Hydrocarbon 

<10 ppb* 

Quantitation 
Limit 

10 ppb 

Respectfully submitted, 
ATEC Associates, Inc. 

Environmental/Analytical Testing Division 



REPORT OF TEST RESULTS 

ATEC Project Number 52-83217 
V 

>ATE: November 8, 1988 

'CLIENT: ATEC Environmental Services 
1501 E. Main street 
Griffith, IN 46319 

SAMPLE IDENTIFICATION: 
•.AMPLE MATRIX: 
;AMPLE TAKEN BY: 
DATE SAMPLE TAKEN: 
DATE RECEIVED: 
iNALYST: 

Safety Kleen 
Water 
ATEC (AR) 
October 12, 1988 
October 14, 1988 
KEB, AJB 

'arameter 
.units in mg/1 
i^less noted) 

^Bial Metals 

Arsenic 

iarium 

Cadmium 

:hromium 

Lead 

fercury 

selenium 

"ilver 

Sample I.D. Number 

SK-1 

< 0.05 

< 0.5 

< 0.01 

< 0.05 

< 0.05 

<0.002 

< 0.01 

<0.05 

SK-2 

< 0.05 

< 0.5 

0.01 

< 0.05 

<0.05 

<0.002 

< o.di 
<0.05 

MDL* 

0.05 

0.5 

0.01 

0.05 

0.05 

0.002 

0.01 

0.05 

SW 846 
Analytical 
Method No. 

7061 

7080 

7130 

7190 

7420 

7470 

7741 

7760 

* Method Detection Limit 

Respectfully submitted, 
ATEC Associates, Inc. 

Environmental/Analytical Testing Division 



CHAIN OF CUSTODY RECORD '&'B32n 
PRDJ.NO. I •ROJECT NAME 

^ 0^^ y A NO. 

OF 

CON
TAINERS 

/// REMARKS 

Z Z / / 

SAMPLERS: tSignnun! 

NO. 

OF 

CON
TAINERS 

/// REMARKS 

Z Z / / STA.NO. DATE ^ TIME 1 
8 G

R
A

B
 

STATION LOCATION 

NO. 

OF 

CON
TAINERS 

/// REMARKS 

Z Z / / 
4V:.- \ MI/M Z:i5* -2. y -

St-2. II -i-So 7. : > y 
SJc.5 h H: oo , z ; y . 

Sk.'^ II 3'.Oft X 
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it-1 N 3: MO 1 ^ y 
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S»V..R M'-iy 1 ^ X 

tfc-it> •/ M.'c5 1 ^ y 

^'D If Z :Ti* 1 r 
tftmpLf 
blbnk. 

II 5:M\ 
• X 

1 X 
t 

Relinquithcd by: ISipnttu/tf Dale / Time 

^12. 

Received by: ISignnufl Relinquiihed by: (Signnurti Pate 7 Time Received by: iSipnuur*! 

Reiinquithed by: iSipnttuftl Pale /Time Received by: iSignttufp/ Relinquished by: (Signttuf) Pate / Time Received by: t5>gn»tutti 

Reiinquithed by; ISigntiunl Date Time Receded for Laboratory by: 
tSigr^iifH 

'a 

Pate 

/O/NAH-

Time Remarks 



1 n 1. (. ^ 

FIELD SURVEY FORM 

-"/^TCrrt 

y /:? /yg 

Facility Name 

Purge Date: /C?,/ / 

Purge Time: t-'oO 

^)n/^ 

Sample Date: ,/ 

Sample Ttma- *2 ^ 

Sample Point i.D._ 

Casing Vol. (gals.): . / ̂  

Vol. Purged fgals.Vf"^ 

Sample Method". 

ElevaiionL 

Water Leveli. 

GW Elevationi. 

Total Well Dept.h:. 

Stick-Up"_ 

Sample Temp, (° C)_ 

Weather Concitions: o ^ y ^ UJ o/y —^ 

Sample Appearance C^/aurf.y^ Ay r/t n rc^ -r- Ar-r r? t/e . 

S.ampier Ccmments: (At r^' // r" r r A ft -r-s iT/rf<."> /y y—^ /i-A'- e- , 

•• r*/Z rr- r-t rinVL' «-fY_ /f ? g 

Unable To Obtain Sample (X): Reason; 

ISampie Composited (X): .^rocedure-'Proportiohs:. 

pH 

Sp. Cond. 
(umbos) 

Lab Comments". (7rt 6^17 / - (T ~ P-^) •< /c 

/ T ,jc/r 

I certiiy J,-,;.; snmpling procedures -.vere m accordance v/iin EPA and corporate protocols. 

Sampler Nart'.c." fpr.nt) ..A/VAll/'C^X . Signature (7v>g.Cvi..c--^ ihiLO^ 



TABLE 5 

FIELD SURVEY FORM 

Facility Name^^^T^ ^ 

Purge Date: /O J R ./S^ 

Purge Tirnei. 3-4 r 
Sample Date". 

Sample Time: 

Sample 

MO Casing Vol. (gals.)u 

Vol. Purged (gals.):.. 

Sample Method; 

-y 

Elevations 

Water Levels SS 
GW E!evatlon_ 

Total Well Depth 

Stick-Up 

Sample Temp. (° C) 

Weather Concitionss ^ >1 cv / f ^ —_ 
/ 

Sample .Appearance- ^/f'f- /-/y ^ i£>s —-5 et\i^—t? n /y.frt Qc^i 

Sampler Ccm.'nents: ^ /Cy/ig j /r^.^.5— 

/. .<~ c^r// 1' r ,/ 

Unable To Obtain Sample (X): Reason: •• -

Sa.moie Composited (V)- Procedure/Proportions:. 

PH 

Sp. Cond. 
(umhos) 

Lab Comments: o 1^3 = v/w A 
^ /. 3 c 

' ccrtily that sampling proced-ures v.ere in accordance v/ith EPA and corporate protocols. 

Sampler Name (print) _ .or^... .vg.- S>gnature Oovg A r -) 



FIELD SURVEY FORM 

Facility J. y 

Purge Dale: 

Purge Time: 

Sample Date" /o/ ^ 
' /Vt>9 Sample Time:—^ jt- ^ 

Sample Point l.D.-„ 

Casing Vol. (gais.):_ 

5L-3 
/•V-g 

Vol. Purged (gals.): ^ 

Sample Method: 

\. 

Elevation:. 

Water i PUPI-

GW Elevation: 

Total Well Depth;, 

Stick-Up_ 

Sample Temp. (®C)_ 

Weather Conditions.. 

Sample Appearance". 

Sarr.pler Comments. 

it I. J fy^c/y J 0 

/oi. f j^r- ^ c ri 7^ er-n/n ^ 

»viQrA r 

Unable To Obtain Sample (X): Reason: 

iSs.mpie Composited (X): Procedure-'Proponions:. 

pH 

Sp. Cond. 
(umbos) 

Lab CommentSL -UJ^ / = - P. P ^ rO. ? 

- !. J pr o 

I certiiy ihn; sampling procedures were in accordance with EPA and corporate protocols. 

Sampler Name: (nrini) Signaiure CJy\^.C\f 



TABLE 5 

FIELD SURVEY FORM 

Facility Name?^^T^ ^ 

Purge natP /O / 

Purge Time: 

Sample natA-

Sample Time: 

Sarnple Point I 

Casing Vol. (gals.); 

Vol. Purged (gals.) 

.0.^ 

Sample 
-J 

Elevations 

Water Levels 

GW Elevations 

Total Well Deptn 

Stick-Up_ 

Sample Terrip. (°C)s 

Weather Conpiiions: 

Sample Appearances 

Sampler Ccmmen:s_ 

1.5*f t\ y ,< Ufftx < 
7 7-

—r s Yi-nr\^ 

jCn/brn-F- gp<g-^ 

Unable To Obtain Sample (X); _Reason. 

Sample Composited (X): Procedure-'Proportions:. 

pH 

Sp. Cond. 
(umbos) 

Lab Comments: ^— /• 
' certify mat sampling procedures v.fcre in accordance v/ith EPA and corporate protoeois. 

Sampler Name (print) „ Signaitrre O "'-CJCM^ 



FIELD SURVEY FORM 

Facility ^ 

Purge r>at«»-

Purge Time: 

Sample Date:. /g/ 

Sample Time: I S 

Sample Point I.D._ S.k -.T-
Casing Vol. foals.V 

Vol. Purged tgals >• 

od: Sample Method: 

ElevationL 

Water Level:. ?rf?' 
Total Well Deoin: } '2. , I ST" 

Stick-Up; 

GVV Elevation_ Sample Temp. (®C)L 

Weather Conc!itions_ 

Sample Appearance. 

^ eu „ ^ y ̂  tjf Ct^i^yy—^^ 

^c/i., -?>-
'A /x r y-~ I' t' fi l^j-r- nj 

Sampler Comments. <•" A , r <7^ 

Unable To Obtain Sample (X); Reason; 

Sample Composited (X): Proeeaure''Proportions:. 

PH 

Sp. Cond. 
(umhos) 

Lab CommentSL A . t.Ko l = (Ttrf. 
- (/:3./s ^ 

- / 

I ceriify ma: sampling procedures v-ere in accordance wiih EPA and corporate proiocois. 

Sampler r.-ame {pr.ni) „ A^ . '<i-02. Signature 



TABLE 5 

FIELD SURVEY FORM 

Facility X2r,//c'* ^ 

Purge naif /Cf / J 

Purge Timf.- i ?^^ 

Sample Date' 

Sample Time- 3 

Sample Point in- ^ 

Casing Vol. (gals.)^^_L22;Jfi 

Vol. Purged foals V , 

Sample Method; 1^r:-(-Yo<i ^/a.-vd 
-V 

£L. 

Elevation-. 

Water Leveli, 

GW Elevation;. 

AIL 
Total Well Depth-. 

Stick-Up;. 

Sample Temp. (" C)_ 

12-1-2. 

Weather Conditions^ 

Sample Appearance. 

Sampler •Ccrnments. 

Scc *iy ^ 

^/-ter-^ y S TV., 7<v -r^re^ 

y ^ ^ X< /.a / 

Unable To Obtain Sample (X); Reason; • — 

Sample Composited (V)- Procedure-'Prcportions:. 

pH 

Sp. Cpnd. 
(umhos) 

Lab Comments; A • 0- /(n 3 - O V-oAxji.^*'-rr.-^<. 

t: r/7./2 - -y. O/) G. /^<r3 
=• 

/. 7 9 < /y /c 

' that sam.pling procedures v,ere in accordance v/ith EPA and corporate protocols. 

Snm.pier Name (print) „ /\|AQ1 S-gnaturo Ci^LciO 

B 



TABLE 5 

FIELD SURVEY FORM 

Facility ^ 

Purge natP-

Purge Timp- -9 ' ^ C l?l*\ 2>^0 <V\ 

Sample Date: 

Sample Time: ^ — 

Sample Point int I.O.: 

Casing Vol. (gals.):. 

Vol. Purged Iqals.V / /^ "4 

Sample Mpthrtd- ffyr-ZKr*-! /^/a.'/C 

-.y 

•g/" 

Eievation_ 

Water Level:. 

GW Eievationi. 

.2JK^ 
Total Well Depth-, 

Stick-Up; 

Sample Temp. {'• C)_ 

Weather Concltions: 

Sample Appearance, 

Sampler Comments-

y—,( Cxr r"" c^y S'O " 

Unable To Obtain Sample (X): Reason; 

ample Compoisited (^t- Procedure-'Proportions:. 

pH 

Sp. Cond. 
(umhos) 

Lab r.nmmpnt«i- / • 0 • IL ?i ~ ^<i C t/o/ 

(^7- r - r) ̂  0 4^^ 
J. ^ ^ A 

I certify iha: snm.pling procedures v.ere in accordance with EPA and corporate protocols. 

Sampler N'an-,0 (print) .r^.'^r'V O Signature cC-1 



FIELD SURVEY FORM 

Facility X)n/.^C'^ . -^4 

Purge Date .. /O/J 

Purge Time:_ 51!£. 
Sample Date' /Zr ,/^ ̂  

Sample Time: 3- ZV 

Sample Point I D • "Q ^ 

Casing Vol. (gals.):_ 

Vol. Purged (gals.): _ 

Sample Method" 

Elevation"_ 

Water Level:. 

GW Elevation^. 

Total Well Depthv 

Stick-Up_ 

Sample Temp, f Cti. 

KS.3' 

Weather Conditions". 

Sample .Appearance". 

Sampler Comments. 

^ c< ^ y ^^ —\tTo 
/eA ^ . /r-c^ 

tri! Af^fUd 0^ ioy, ( '• F. /)XivL 
•Ff ]->K. ! A (vf^i ^^ 

/ / 

Unable To Obtain Sample (X); Reason; J 

Sample Composited (X); .crocedure-'Proportions:. 

pH 

Sp. Cond. 
(umhos) 

Lab CommentSL h • h.lfo3 s 0 ^ u' ' 
- ^ A- ^ ^ o y /? } y a. 

- B?. ? 'i C 

I ccrtity tn:i; sam.piing procedures v.-tie in accordance with EPA and corporate protocols. , 

S.'irr.pie.- r.'.-j.n-.e (print) A. Signature CXr.j^^ 



TABLE 5 

FIELD SURVEY FORM 

Facility ^ 

Purge naio- /a / 

Purge Timo- I»00 

Sample nato- /C?/ IVB ̂  

Sample Time:_^ ^-30 f M 

Sample Point i.O.;,. 3:11. 
Casing Vol. (gals.)-. 

Vol. Purged (gals V ^ ^ 

Sarhple Method'. 1^ir-P/oy\ ^/a.-/C 
-V 

Elevation-

Water Level: 

GW Elevation:, 

Totai Well Depth:, 

Stick-Up_ 

Sample Temp. COL 

43.3* 

Weather Conditions. 

Sample Appearance. 

Sampler Comments. 

^ Cktn r- y ^ ^ f'c/y ^ 

Unable To Obtain Sample (X):.; Reason; 

Sample Composited (X): Procedure-'Proportions;. 

• pH 

Sp. Cond. 
(umhos) 

Lab Commeni-s- h v /X ^ ^6~ 3/iO^ 

I certity !hn: sampling procedures v.ere in accordance v/ith EPA and corporate protocols. 

Sample-.-Name: (print) ^ t;ignai..re QU-^ 



i MO 1-1 :> 

FIELD SURVEY FORM 

Facility Names^^T^ ^ 

/ /yi? Purge Date: /&, 

Purge TirrteL. 

Sample Date'. /g/ /gy 
Sample fimo- 4 

. Sample Point I.D. 

Casing Vol. (gals.)u— 

Vol. Purged fgals.V '3' (o 

Sample Method: 

9 

Elevation: 

Waier Level: 

GW Elevation. 

M 
Total Well Depth 

Slick-UpL 

Sample Temp. COL 

Weather Conctiions_ 

Sample AppearanceL 

Sampier Comments-

Sr, tin y ^ Ot^n-'r/y S'0°/=^ 
/ ^ 

Unable To Obtain Sample (X): Reason: 

Sample Composited (X): Procedure'Proportions:. 

PH 

Sp. Cond. 
(umhos) 

Lab Comments^ 

/. -a J ^ 

I certijy tn,-j; sampling procedures v.ere in accordance v/ith EPA and corporate protocols. ... 

Sampler Name (print) Signature „ 



TABLE 5 

FIELD SURVEY FORM 

Facility J. ^ 

Purge Date: iLO / S*? 

Purge Time: 4^ 0(P 

Sample Date' I ^ 

Sample Time: 4-

Sample Point I.D. . -S/c-IO 
Casing Vol. (gals.); 

Vol. Purged (gals.) 3,3 
Sample Method; 

Elevations. 

Water Levels 

GW Elevations 

Total Well Depth, Si. 
Stick-Ups 

Sample Temp. (°C)s 

Weather Conditionss 

Sample Appearance, 

Snrr.pier Comments, 

So ̂  ̂  y / C^' f,c/y ^ T O 

C y .g/S-^ ^ fe>/f lF< 

nabie To Obtairi Sample (X): Reason; 

a.mpie Composited (X): Procedure/Proportions:. 

pH 

Sp. Cond. 
(umbos) 

Lab Commentss 

/ A 

I certity that sampling procedures v.ere in accordance v/ith EPA and corporate protocols. 

Sampler Name fpnni) Signature CX^L\J!U^ 



TABLE 5 

FIELD SURVEY FORM 

Facility Name 

Purge naiP- /O z ./T9 
Purge Timei. 

Sample Date' ^ 

Sample Time: 

Sample Point I.D.;_ 

Casing Vol. (gals.)-. ^ 

Vol. Purged (gals.): 

Sample Method: 

J 

Elevation:. 

Water Level:. 

GW Elevation:_ 

Total Well Depth •JML 
Stick-Up:. 

Sample Temp. ("OL 

Weather Conditions-. 

Sample Appearance-. 

Sampler Comments. 

Unable To Obtain Sample (X); Reason; ^ 

Sample Composited (X): .t^rocedure-'Proponions: 

PH 

Sp. Cond. 
(umbos) 

Lab CommentSL 

I certity jhrii sam.pling procedures v.ere in accordance v/ith EPA and corporate protocols. 

S.-impier .Name (nrinil P\\/-vr\ •LCC Signature 



APPENDIX V-A 

SAFETY-KLEEN CORP. 
HEALTH, SAFETY, AND ENVIRONMENTAL POLICY 



# 

IMPORTANT SAFETY REQUIREMENTS FOR 
VISITORS TO SAFETY-KLEEN'S 

DOLTON RECYCLE CENTER 

The following precautions are necessary for the protection of our 
employees and visitors. We ask that you please read them carefully 

1. Smoking is not permitted within the facility. 

2. A hard hat and safety glasses must be worn in the plant at all 
times. 

3. Visitors must not tour theplant unescorted. We ask that all 
visitors be accompanied by an employee of the plant or another 
authorized Safety-Kleen person. 

4. In the event of an emergency, please go directly to the 
Administrative Office. Following a personnel head count, all 
visitors will be escorted out of the facility. 

THANKS FOR YOUR COOPERATION 

s 
633 East 138th Street 

Dolton, Illinois 60419 
(708) 849-4850 



s 
nfiiHfici. 

Health, Safety and 
Environmental Policy 

Safety-KIeen is Safety First 

Ic is tte poGcy gf SsfecHCteon CKPL choc in the operation of «cs busiine» Che 
Convany and «g of its empbyees shal ondeawr to itMrnse risk of harm to 
Itutnan heaMi and Che ettMconmenc. Each canpbyee shaB plaoe Che tiighesc 
awpottanoe and priocity on the pmeeetion of heafth and safety: and 
pneserwtbn of the cminxmenc. 

% itnplemenc Ct«s policy: 

t. The CompanyiEtiusinesstiperBCions Ghat sudinhit 
cocnpGanoe «vieh al federat, state and local lavvs and regirfadons. 

2. The Company Ghat develop guidances for tfwimplemencatian of 
taws and regulation^ and fiiay adopt addicionat standards where 
taws and regulations may not be edetjuately pcotectne. The 
Coanpan/s fxsiness operatnns shea be conducted in compliance 
with aQ such gubanoes and standards. 

X The Company shaB establish and maincain training and compliance 
programs to asstme that at taws and regulations, and al Company 
guMances and standards aoe hnown. wderssood end obeyed fay 
aBemptoyees. 

The Company ShaB estabfish and matncah accidenc preventian, 
product saf«^ and integrity oocupatianal Iwalth. and poBution 
control programs to saf egu^ employees, customers and the 
pubGc fiom injuries or twaith tiazac^ to protect the environment 
and to protect the corporatioriSs assets and cononwcy of opeiacions. 

The Company shaB cease any operations that cannot be 
conducted in a manner consisteotaiith this poBcy. 

tt IS the responsbBi^ of each and every cmplpyee. ataB levebwCoadhereto 
the spirit as weB as the letter of this policy AB employees ShaB tiave a 
resptmsibiEcy to Iceep informed ebout health, safety and environmental 
matters, and to promptly advise thtir immediabe superior of any adverse 
situation that comes tti their attention. 

CWGacMiwOaiew 

t 



APPENDIX V-B 

MATERIAL SAFETY DATA SHEETS 
SAFETY-KLEEN CORP. 



SAFETY-KLEEN 105 PARTS WASHING SOLVENT 
MATERIAL SAFETY DATA SHEET 

S SECTION I - PRODUCT INFORMATION 

Safety^Kleea Corporation-777 Big Timber Road-]Qgiii,IL <0123 
For Product/Sales Information Call 708/<97-84<0 

EMERGENCY TEIF.PHONE MEDICAL: TRANSPORTATION: 

Thcee amabcn arc for cmctaca<7 nee 
oiily. If yoa dcsiK noo-onctxcocy 
laforautioa about thia product, 
pleaac can the tdqpboac numbcr 
Onedabore. 

900/9*2-5969 or 312/942-5969 
RUSH POISON CONIHOL CENTER 
CHICAGO. ILLINOIS (24 HOURS) 

800/424-9300 
CHEMTREC 

IDENTITY (TRADE NAME): 

SYNONYMS: 

SKPARTNUMBER: 

FAMILY/CHEMICAL NAME: 

PRODUCT USAGE: 

SAFETY-KLEEN 105 PARTS WASHING SOLVENT 

PEIROLEUM DISTILLATES, PETROLEUM NAPHTHA, 
MINERAL SPOUTS, STODDARD SOLVENT 

<617 

HYDROCARBON SOLVENT 

SOLVENT FOR CLEANING AND DEGREASING PARTS 

SECTION n - HAZARDOUS COMPONENTS 

^PuW WaifacrSolvBit MinenlSpinu 
looofiitt predommtiuly 
efC9^l9dmcti<ni) 

C9-C13Siainted 
HyAiocuban 

•Joluene 

•Xyiew 

"BdqrlBcttzeoe 

CSt Amnuic* 

CUonuiedSalvcBts 

*144 TncUonedMne 

Teindilonetiqtee 

N/B cNecEittUidied 
* See SecXMO X - Olhcr Regolataiy MomiatiaB 

Si 

(IVpicd*byWL) 

85 

OS 

1.0 

04 

120 

(MaxMbyWt) 

<OLS 

<04 

CAS 
KQ. 

6474W1-9 

108-88-3 

1330-20-7 

100-41-4 

KCxmre 

71-55^ 

127-18-4 

OSHA 
1>GL 
HBSO) 

100 
(Sloddaid 
Sotveat) 

100 
ISOSTBL 

100 
150STEL 

100 SUa 
123S1BL 

WE 

350 
450STEL 

ACGIH 
TLV 
tppm> 

100 
(SiadcUid 
Solveat) 

100 
ISOSIEL 

100 
150S1BL 

100 
ITSSTBL 

WE 

350 
4S051BL 

50 
200SIEL 

SECTION m -> PHYSICAL DATA 

^^rsii 
^KPPEA 

CALSTATE, 
'BARANCBAND ODOR: 

BOIUNGPOINT: 

C^biwtil»,Bqmd-dem,gieea.wiihcfaaniB<griflicliydrocart)(»od«^. 
300® - 429®F 

SdiEq^Kkea IOSBBU WadiinsSal«CBi-F>ae 1 of 4 



EVAPORATION RATE: 

PERCENT VOLATILE: 

VAPOR DENSITY: 

VAPOR PR^SURE: 

SOLVBIUTY IN WATER: 

pH: 

SPEaFICGRAVTTY: 

MOLECULAR WEIGHT: 

VOLATILE ORGANIC COMPOUNDS: 

(Butyl Acetate = 1) O.I 

99.9% 

4.9 (Air =1) 

2iiunofHgat68®F 

Negligible 

Not Applicable 

0.77to0J{0 

Approximately 142 

795 g/L 

# 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 

FLASHPOINT: 105®F(SETA) 

AUTOIGNITION TEMPERATURE: 473® F 

CONDITIONS OF FLAMMABIUTY: Materials must be moderately heated before ignidon can occur. 

FLAMMABLE UMITS IN AIR-LOWER: 0.7% UPPER: 6.0% 

EXTINGUISHING MEDIA: Cait>andioxide. foam,diy chemical, water (mist only). 

FIRE FIGHTING PROCEDURES - SPEaAU NFPA 704 Rating 2-2-0 

Keep storage tanks cool with water spray. Use self-contained breathing apparatus (SCBA). 

UNUSUAL FIRE AND EXPLOSION HAZARDS: 

Decomposidon and combusdon products may be toxic. Heated tanks may rupture, expkxle or be 
thrown into the air. Vapors are heavier than air and may travel great distances to ignMoo source 
and flachharV 

HAZARDOUS COMBUSTION PRODUCTS: 

Thermal decomposition and burning may produce carbon monoxide. 

SECTION V ~ REACnvrfY DATA 

STABILITY: 

INCOMPATIBILITY 
(CONDITIONS TO AVOID): 

HAZARDOUS 
POLYMERIZATION: 

HAZARDOUS DECOMPOSITION 
PRODUCTS: 

Normally stable even under fire exposure conditions and is not reactive widi 
water. Normal firefighting procedures may be used. 

Strong oxidizing agents (e.g. chlorine, peroxides, strong adds). 

Not known to ocCur under normal conditioos. 

Nonnally none; however, incomplete burning may yield carbon monoxide. 

SECnON VI - HEALTH HAZARD DATA 

PRIMARY ROUTES OF EXPOSURE: Skin and eye contact; inhalatioa. 

lEALTH HAZARD DATAiSlGNS AND SYMPTOMS OP EXPOSURE. 

ACUTE: SUn: Prolonged or rq;ieatedcontaa tends to remove skin oils, possibly leading to irxitatiaa and dennaiitis. 
No dgnificant ddn absorption hazard. 

S«feiy-ICIeealQ5hittWMtnaaS(avcairPi«e2«(4 



Eyes-. Contact may cause slight to moderate irritation. High vapor concentrations ( > 500 ppm) arc 
irritating to the eyes. 

Inhalation: High concentrations of vapor or mist may be inuating to the le^iratoiy tract, cause 
headaches, cliraii^, nausea, unpaired coordination, iuiesdtesia and may have other central nervous system 
effects. 

Ingesdon: Low order of acute oial toxicity. May cause initadon of the throat, nausea, vomiting and 
^ptoms of central nervous system dqire^on. A^iration into the lungs during ingestion or vomiting 
may cause mild to severe pulmonary injury and possibly death. 

CHRONIC: Prolonged and/or repcaiei contaa may cause drying and cracking of the skin or dermatitis. 

OTHER POTENTIAL HEALTH HAZARDS: 

The impurities that may be present are not expected to add signlGcantly to the effects of expostue. 

MEDICAL CONDITIONS 
AGGRAVATED BY EXPOSURE: 

Individuals with pre-existing central nervous system dysfunction have increased sascqMfln&ty to the 
effects of exposure. Contaa with skmmayag^avate pre-existing dennatitis. 

CARCINOGENICITY: Tetracfalaroetfaylene is listed 
Ethyl Benzene and 1,1,1 Trii 

ed by lARC and NIP as a suspected carcinQgen. Studies indicate that 
'richioroethane ate experimental teratogens. 

SECTION vn - EMERGENCY AND FIRST AH) PROCEDURES 

EYES: 

\ 
SKIN: 

INGESTION: 

INHALATION: 

For diieacontaa, flush eyes with water for 15 minutes lifting tqyer and lower Eds occasionally. 
Consult physician if irritation or pain persists. If hiitation or redness from exposure to vqxus or 
mists develqi, move victim awtqr fiom exposure into fiesh air. 

Remove contaminated cbthing. Wash skin twice with sosp and water. If irritation develops and 
persists, consult a lAysidatL 

If consdou^ dilute with 4 to 8 ounces of water and seek immediate medical attention. DO NOT 
induce voiniting. 

Remove to fresh air immediately. Use oxygen if there is difEculty breathing or attffidal 
respiiatiipn if leqnration has stopp^ Do not leave victim unattended. Seek immediate medical 
attention if necessary. 

SECTION vm ~ PRECAUTIONS FOR SAFE USE AND HANDLING 

SPILL 
PROCEDURES: 

WASTE DISPOSAL 
METHODS: 

BANDUNG 
PRECAUTIONS: 

Remove all ignition sources. Ventilate area and avoid breathing vqxns. For large ajriEs, isolate 
area and deny entry. If possiUe, contain as a liquid for possible redefining. Abscnb onto sand or 
other absorbent mateiiaL Shovd into dosaUecoataiiier for disposaL Wear protective equj^ent 
spedfiedbdow. Contain aw^ from sdrfice waters and sewers. 

Dispose in accordance with Federal, State, and local r^idatioos. Contaa SafeQr-Kleen swarding 
recycling. 

Avoid contaa with eyes, donor clothing. Use in weU ventilated area and avdd breathing vqxus 
or mists. Keq> away finmi heat, qtarlcs and open flames. 

DIPPING AND STORING 
PRECAUTIONS: Enqt^produacootmnersmay coittrinprodnareadue. DpnapressnrizB, cut, heat, wdd, grind' 

or ejqtosectntahiets to flame or other sources of ignition. Ke^ container tightly dosed when na 
in use atui dining transport. 

Stf^KleealOSFMfWMiaisSahraa-Pkfeaera 



n.kSONAL 
HYGIENE: Use good personal hygiene. Wash thoroughly with soiq) and water laftcr handling and before 

eating, diinldng or using tobacco products. Launder contaminated clothing and clean protective 
equipment before reuse. 

L SECTION IX - CONTROL MEASURES 

VENTILATION: 

PROTECTIVE 
GLOVES: 

EYE 
PROTECTION: 

RESPIRATORY 
PROTECTION: 

OTHER PROTECTIVE 
EQUIPMENT: 

Provide local exhaust or general dilution ventiladoo as detennined necessary to maintain 
coiicentrations of vapcas or tnists below i^licable exposure limits. Where explosive mixtures 
may be present, systems safe for sudi locations diould be used. 

Use nitrile or neoptene gtoves to prevent contact with skin. 

Where there is likelihood of spOl or splash, wear chemical goggles or faceshield. Contaa lenses 
should trot be worn. 

Use NIOSHr-approved respirauay protective equipment when concentration of vqrots ta mi^ 
exceeds applicable exposure limit D^endirtg bh the airborne concemration. use a le^ifeuor or 
gasmask with apptDiaiaie cartridges ai)dcmiisiBis(f(aoi5anic vapor with tnistprefilter). Aself-
coatainedbreathnigaq)paratiis(SCBA) is lequned for laige spills and emergencies. Selectionand 
use of leqnratoiy protectrve equ^iment diould be in accordance with OSHA General Industry 
Standard 29 CFR 1910.134 - Respuatory Protection. 

Wear solvent-resistant boots, ipon or other protective clothing where qrills and flashes are 
possible. A source of dean water should be available in work areas for flushing the eyes and skin. 

SECTION X ~ OTHER REGULATORY INFORMATION 

JOT PROPER SHIPPING NAME: 

DOT CLASS: 

DOTNUMBER: 

SARA TITLE III: 

Petroleum Nsphtha 

Combustible Liquid 

UN 1255 

Product contains a toxic chemical or chemicals subject to the rqrorting 
requirements of Section 313 of Htle HI of the Superfund Arnendments and 
ReantborizatiohActof 1986and40CHlPBtt372. Toxic constituents are listed 
with an asterisk in Section n of this Material Safe^ Data Sheet 

Rnoduct poses die foUovnng {diysical andAv health hazard(s) as defined in 
40 3703 (Sections 311.312 of SARA tide my. 

Immediate (Acute) Health Hazard 
Delayed (Chronic) Health Hazard 
Fire Hazard 

SECTION XI ~ PREPARATION INFORMATION 

PREPARED BY: SKPtodud Review Committee FORM NO. 900-14-001 

ORIGINAL ISSUE DATE: July 20.1989 REVISED: Maxth 12,1990 SUPERSEDES: My 70,1989 

laHiiiletineidctttoitwuecfiliiipiadML Totebeacf oorfawwledsc. Aei 
maoliililinrwlHiioeiieriaraieaecanqrort 

thnmui IIo«eyci;Siif(eqr-

, llwdatocaittuiiedoadtttdiiKtap|iiieitoawnacndaann<ia4toa»«^ 
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IMMERSION CLEANER/CARBURETOR AND COLD PARTS CLEANER 609 
MATERIAL SAFETY DATA SHEET 

SECTION I - PRODUCl' INFORMATION 

For 
ithm-777 Big Timber Road-Elgin, IL 60123 
- - Inrormation CaO 708/697-8460 

EMERGENCY TELEPHONE MEDICAL: TRANSPORTATION: 

These Mimberg are for cmcTBea? BK 800/942-5969 or 312/942-5969 800/424-9300 
only. If you dcdrc non-emergency RUSH POISON CONTROLCENTER CHEMTREC 

CHICAGO, ILUNOIS OA HOURS) 
please caO the (dcphone number 
listed aborc. 

IDENTnr (TRADE NAME): 

SK PART NUMBER: 

FAMILYKHEMICAL NAME: 

PRODUCT USAGE: 

IMMERSION CLEANER/CARBURETOR AND COLD 
PARTS CLEANER 609 

609,6631,50 

N/A 

REMOVING CARBON RESIDUE FROM PARTS 

SECTION n - HAZARDOUS COMPONENTS 

SYNONYM S 
CAS 
mL 

OSHA 
PEL 
fppml 

ACOH 
TLV 
feoml 

hCxedOesoU 11.9 1319-77-3 5CSkin) 5^) 

WWiel 7.4 

107-41-S 
111-466 

25(0 
N/E 

25(0 
N/E 

Dicfalonimeihaiie 31.7 7309-2 500 
1000(0 

50 

ODCB 103 
105 

103 

95-50-1 
10346-7 

541-73-1 
IIOSIEL 
N/B 

HOSTEL 
N/B 

Rmt Ibfaibitor a4 

107-19-7 
67-63-0 

l(Skin) 
400 
500STEL 

ICSidn} 
400 
500SIEL 

TEA 04 10^716 N/E N/E 

I&8 7732-18-5 N/E N/E 

liAME 
^j^ylicAdd 

nRunmSolfo iSalfoatte 
Cootsiiisi 
Hegdeaeaycol 
Diedijrlene (^ool 

'Methylene Qiloiide 

K-cfalorebenzEnec: 
*(6-ifichlarebeazene) 

•(n-iliehlorabenzene) 

Catt^lex Amines 

Frapujyl Alocdiol 
•Itopropyl Ala^iol 

Water 

* See Secika X - Other Regolitofy lafonnitiaa 
N/BsNotBsiaUiihed 

SECTION m - PHYSICAL DATA 

PB^ICAL STATE, 
m^ARANCEAND ODOR: 

BOIUNG POINT: 

Uqmd-clear, dadc amber, with aiomaiic odor. Two distmct layers emprise the 
prodiict; top layer water, lower layer solvent 

102? - 395® F 

Sefey4aernTininriuottaciiietfCMbiBei<irACiiMBBttQaiiier609 -Phgelcf4 



Ai^LTING POINT: 

EVAPORATION RATE: 

PERCENT VOLATILE: 

VAPOR DENSITY: 

VAPOR PRESSURE: 

SOLUBILITY IN WATER: 

pH: 

SPECIFIC GRAVITY: 

MOLECULAR WEIGHT: 

r-'ot known 

1.0 (Water =1) 

Majority 

Sameas Water 

Same as Water 

Completely misdble in all proportions. 

9-10 in water phase 

1.19 (Water =1.0) 

Use molecular wdghts of individual components. 

VOLATILE ORGANIC COMPOUNDS: 750 g/L 

SiECTION IV ~ FIRE AND EXPLOSION HAZARD DATA 

FLASHPOINT: 

AUTOIGNITION TEMPERATURE-

CONDITIONS OF FLAMMABIUTY: 

FLAMMABLE LIMITS IN AIR - LOWER: 

Non-Flammable 

Not Known 

Non-Flammable 

Non-Flammable UPPER: Non-Flammable 

EXTINGUISHING MEDIA: None Special 

FIRE FIGHTING PROCEDURES - SPECIAL- None; produa is non-flammable. NFPA 704 Rating 3-2-0 

UNUSUAL FIRE AND EXPLOSION HAZARDS: 

Although produa is non-flammable, flaines, welding arcs or other high temperatuie 
sources can cause decomposition. This decomposition can yield coirosive and toxic 
gases, vapors liiists or fames. Use a self-contained breatfaiitgt9>paranis(SC3A). 

HAZARDOUS COMBUSTION 
PRODUCTS: Although product is non-flammable, flames, weld^ arcs or other high temperature 

sources can cause decomposition. This decomposition can yield corrosive and toxic 
gases, vtgrors, mists or fiunes (e.g. hydrogen chlor^ phosgene, carbon monoxide, etc.) 

SECTION V ~ REACTIVITY DATA 

STABILITY: 

INCOMPATIBILITY: 
(CONDITIONS TO AVOID) 

HAZARDOUS 
POLYMERIZATION: 

HAZARDOUS DECOMPOSITION 
PRODUCTS: 

Normally stable. 

Strong oxidizing agents 
(e.g. chlorine, peroxides, strong acids) 

Na known to occur under normal conditioiis. 

Normally none; however, flames and welding arcs can prodooe conostve and toxic 
gases, vEQtois and fiimes (e.g. hydrogen ddtxide, {dus^ae, carbon monoxide). 

SECTION VI - HEALTH HAZARD DATA 

PRIMARX ROUTES 
OFEXPOSURE: Inhalation, skiri arid ̂ e contact, ddn absorption. 

SdieqrjtleaiBnmeniaaCieaBei/CkiboRiorftGdldPBttCleaierStO - Pi(e2cr4 



HEALTH HAZARD DATA/SIGNS AND SYMPTOMS OF EXPOSURE: 

ACUTE-. Skin: Conpsive to living tissue and is rapidly absoibed through the skin causing systemic poisoning. Contact 
with unprotected skin can cause discoloi^on. irritation, blistering and slow tiding chemical burns. Partial 
anesthetic properties may mask affects. 

Eyes: Contag with liquid may cause severe chemical bums and produce permanent damage. 

InhalaEoit: May result in severe resiriratory irritation; gastrointestiiial distress (nausea, vomiting), central 
nervous system deptesaon (headache, drowsiness. rfiTganess. confusion) and tin^g or numbness of the 
extremities Severe exposures may lead to resjniatoiy failure, coma and death. 

Ingesdon; May produce burning pain in the moirth and stomach, severe abdominal pain with nausea. Vomiting, 
slow respiration and itr^ular pulse, and dark blue skin discoknation. Synqitoms similar to those for inhalation 
also may occur. 

CHRONIC: Exposure to hi^ concentrations tnay lead to damage to the liver, kidneys and lung^ Contag with skin may 
cause dermatitis, gastimntesrinal distffdere and produce symptoms amilar to those for inhalation. 

OTHER POTENTIAL HEALTH HAZARDS: 

Metabolism of methylene chloride may elevate carboxyhemoglobin levels. 

MEDICAL CONDITIONS 
AGGRAVATED BY 
EXPOSURE: 

CARCINOGENICITY: 

Individiiak with 
suscqrtQnli^ to the effects 

livg, kidney, lung or cardiovascular dysfunction may have increased 
expostrre. Conmct with skin m^ aggravate pre-existing dermatitis. 

Meth^ene chloride is listed by NIT and lARC as a suqrected carcinoggi. P-dichlorobenzene is listed 
by lARC as a suspected carcinogen. 

SEcn'iON yn ~ EMERGENCY AND FIRST AID PROCEDURES 

9' 
SKIN: 

INGESTION: 

INHALATION: 

For direg contact, flush e^ with clean water for IS minutes lifting upper and lower lids occasionally. 
Consult physidan if irritation persists. If uritation or redness from exposure to vtq)ors or mists develop, 
move victim away from exposine and into fipesfa air. 

Remove contaminated cbthing. Wash skin twice with sosp and water. If irritation develops and 
persists, consult a physidaa 

Aspiration hazard. If conscious, dilute with 4 to 8 ounces of water and seek immediate medical 
attention. DO NOT induce vomiting. 

Remove to fresh air immediately. Use oxygen if there is difriculty breathing or artifidal respiration if 
respiratioi has stopped. Do not leave victim unattended. Seek immediate medical attention if 
necessary. 

SECTION vm - PRECAUTIONS FOR SAFE USE AND HANDLING 

SPILL 
PROCEDURES: 

WASTE DISPOSAL 
METHODS: 

HANDLING 
PRECAUTIONS: 

Ventilate area aixl avdd breadiing vspors. Absorb ^ill with oil absorbgit or soda a^ Catch and 
coUeg for recovery as soon as possible. Shovel into closaUe container for disposaL Wear protective 
equipnem specified below. Contmn away fiom surface waters and sewers. 

Piq)ore in accordance with Federal. State and local regulations. Contag Safe^-KIeen regarding 
recycling. 

Ke^ away fiom heat, sparks and (qten flames. Use adequate ventilation. Avdd contag with skin, eyes 
andclothing. Avtridbreathingvtpors. 

Sde9-KleeabmiendoaaeaaeifQutarEtorACaldF»ttQe«ier609 - PageSefA 



SHIPPING AND 
STORING 
PRECAUTIONS: 

PERSONAL 
HYGIENE: 

Empty produa containers may contain product residue. Do not pressurize, cut, heat, weld, grind or 
expose containers to flame or other sources of ignition. Keep amtainer tightly closed when not in use 
and during transport. 

Use good personal hygiene. Wash thoroughly with soap and water after handling and before eating, 
drinl^ or using toba^ products. 

SECTION IX - CONTROL MEASURES 

VENTILATION: 

PROTECTIVE GLOVES: 

EYE PROTECTION: 

RESPIRATORY 
PROTECTION: 

OTHER PROTECTIVE 
EQUIPMENT: 

Provide local exhaust or general dilution ventilation, as detemiined necessary, to inaintain 
concentrations of vapors below apidicable expoisure limiu. 

Wear Viton gloves to prevent skin contact 

Where there is a likelihood of contact with the face and/or eyes, wear a faceshield and 
chemical goggles. Contact lenses should not be worn. 

Use NIOSH-f^iproved respiratory {rotective equipment when concentration of va^rs exceeds 
applicable exposure limit Dqrending on the aiAome concentration, use a re^irator or ̂  

with appnquiate cartridges or canisters (for organic vapors). A self-contained breathing 
apparatus (SCBA) is required for large ^Ols and emergencies. Selectioa and use of 
leqnratory protective equipment should be in accordance with OSHA General Industry 
Standard 29 CFR 1910.134 - Respiratory Protectioh. 

A source of clean water should be available in the work area for flushing eyes and skin. Wear 
solvent-resistant boots, apron or other protective clothing where spills or splashes ate possible. 

SECjriON X ~ OTHER REGULATORY INFORMATION 

DOT PROPER 
SHIPPINGNAME: 

DOT CLASS: 

DOT ID NUMBER: 

SARA TITLE HI: 

Compound, Cleaning Liquid 

Corrosive Liquid 

NA1760 

Produa contains a toxic chemical or chemicals subject to the rqrortuig requireinents 
of Section 313 of Htle IS of the Scpeifimd Amendments and Reauthorization Aa of 
1986 and 40 CFR Part 372. Toxic constituents are listed with an asteri^ in Section n 
of tlus Material Safety Data Sheet 

Produa poses the following physical and/or health hazard{s) as defined in 
40 CFR 3703 (Sections 311,312 of SARA Title 111): 

Immediate (Acute) Health Hazard 
Delayed (Chronic) Health Hazard 

SECTION XI ~ PREPARATION INFORMATION 

PREPARED BY: SK Produa Review Cbmmittee FORM NO. 900-14-002 

ORIGINAL ISSUE DATE: My 20.1989 REVISED: December 1.1989 SUPERSEDES: My 20.1989 

Uter«ianiet«niukfiiiddeattolfaBiifecftlibpfoaML Tollieliettoravkiia«dedge,lfaeinfoiiiiaiiaaooauniiedlieidBbaoeante. 
iBolr^i^iriDey icrjfaeaoca^orwwiiilrtrnfwefrheinfiBnMiicncoBa^ " 

i coQtnaed « ddi fiieet I lutheotK 
flrtfacpmln 
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SAFETY-KLEEN IMMERSION CLEANER AND COLD PARTS CLEANER 699 
MATERIAL SAFETY DATA SHEET 

* 

SECTION I - PRODUCT INFORMATION 

^ety-Kleen Corporation-777 Big Timber R<^-Qgiii*IL 60123 
For Prodnct/Sales loforination CaO 708/697-8460 

EMERGENCY TELEPHONE MEDICAL: TRANSPORTATION: 

Ttacae Bumbcra am fer aaofcaqr oae 800/942-5969 or 312/942^969 800/424-9300 
oilb* Ifyoa dcslK noa-cmagcncy RUSH POISON CX>NTROLCENTER CHEMTTREC 

CHICAGO^ ILLINOIS 04 HOURS) . 
pkaee can Ihe tdcphooc Hmbcr 
BitcdaboTc. 

IDENTITT (TRADE NAME): 

SKPAKTNUMBER: 

FAMTLT/CHEMICAL NAME: 

PRODUCT USAGE: 

SAFETY-KLEEN EMERSION CLEANER AND COLD 
PARTS CLEANER 699 

686L699 

N/A 

REMOVING CARBON RESIDUE FROM PARTS 

SEcnoNn - HAZARDOUS COMPONENTS 

NAME 
TYPICAL 
%BYWT. 

CAS 
NO. 

OSHA 
PEL 

AOGIH 
TLV 
fppml 

^xntdclSO Heaivy Ananaiic Nifiidu 64742-94-S lOOCExxoa) 100(Bxzaa) 

*{MAy pp to 5% Ns^Athilcse) 91-20-3 10 
15STEL 

10 
15STEL 

N-Medi]d-2-Pyiralidcae NMP 872-50-4 100 (BASF) 100 (BASF) 

Mob^Eilier 
Dipiepylene (Ryod 34590^4-8 100 

150S1EL 
too 
150STEL 

pflintiiiltnfng 141-43-5 3 
6S1EL 

3 
6STEL 

Oleic Add Red Oil 112-80-1 N/E N/E 

Water 7732-18-5 

••(Total cUodnated lolvientf) 

N^-NctEftafaS^ 
* te Sectiaa X - Oilier Regiilauiqr HafonnatioQ 

02 (Max) 

SECTION ffl ~ PHYSICAL DATA 

PHTSICAL STATE, 
APPEARANCE AND ODOR: 

^pnJNG RANGE: 

^mEWING POINT: 

EVAPORATION RATE: 

Clear. leddidi brown liquid wilb hydiocaiboa odor. 

210® - 439® F 

<10®F 

ID (Waters 1) 
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PERCENT VOLATILE: 

VAPOR DENSITY: 

VAPOR PRESSURE: 

SOLUBIUTYIN WATER: 

pH: 

SPECIFIC GRAVHT: 

MOLECULAR WEIGHT: 

92WL% 

2.6 (Air =1.0) 

10.9 nun Hg at 25° C 

Cbmpletdy miscibte in aU prppoitions. 

10.8.50/50 (Wata/Solvent) 

0.95 (Water = ijO) 

127. Average molecular weight of conqKments. 

VOLATILE ORGANIC COMPOUNDS: NfE 

SECTION IV- FIRE AND EXPLOSION HAZARD DATA 

FLASHPOINT: 

AUTOIGNmON TEMPERATURE: 

CONDITIONS OF FLAMMABHITY: 

FLAMMABLE UMITS IN AIR-LOWER: 

EXTINGUISHING MEDIA: 

FIRE FIGHTING PROCEDURES - SPEUAL: 

UNUSUAL FIRE AND EXPLOSION HAZARDS: 

SETA. 142° F(Min.) 

NotKnown 

IgnitAle. if material is healed above its flasli point 

0.8 UPPER: 7.0 

None Special 

NFPA 704 Rating 2-2-1 

Decompoaiion and combustioa products may be toxic. Heated tanks may niptme. e^lode or 
be thrown into die air. Vrpnsareheavief dian air and may tiavd great distances to ignition 
comrv- unit flg<M>arlr 

HAZARDOUS COMBUSTION PRODUCTS: 

Ibermal decompoation and burning may produce carbon monoxide, oxides 
of nitrogen and acrid smoke. 

SECTION V - REA(rriVlTY DATA 

STABILITY: 

INCOMPATIBILITY: 
(CONDITIONS TO AVOID) 

HAZARDOUS 
POLYMERIZATION: 

HAZARDOUS DECOMPOSmON 
PRODUCTS: 

Normally staUe. 

Strong oxidiaing ag^ 
(e-g. chlorine, peroxides, strong adds) 

Not known to occur under nonnal conditions, oxides of nitrogen and acrid smoke. 
Glycol ethers have been shown to form explosive peroxides. 

Normally none; however, incomplete bimung may yidd carbon mtmoxide. 

SECTION VI - HEALTH HAZARD DATA 

PRBiARXROUTES 
OFEXPOSURE: Inhalation, sidn and ̂ contact, skin absmption. 

HEALTH HAZARD DATAISIGNS AND SYMPTOMS OFEXPOSURE: 

ACUTE: Skbc Coriodve to living tBsne and is disoAed diroagh the dm cauang systenaic pdsomng. 
inqaotected dan can cause disodoitatioa.iiriiation. blistering and stow healing chemical burns. 

Contact with 

Safeo^Oeen AOOUFMI «99 - ^2«r4 



CHRONIC: 

Eyer. Contaa with liquid may cause severe chemical bums and produce pennaneot damage. 

Inhalation: May result in severe respiratoiy initatipn; gastrointestinal distress (nausea, vomiting), central 
nervous systra dqnession Cheadache. drowsness. diTriness, confiisipn) and tingling or numbness of the 
extremitie& Severe exposures may lead to leqnntoiy failure, cmna and death. 

Ingestion: May produce buniing pain in the mouth and stomadi, severe abdominal pain with nausea, vomiting, 
slow resinratiaa and iir^nlar pulse. Syn^Moinsanular to those for inhalation also iiuqr occur. 

Exposure to hi^ concentrations may lead to damage to the liver, kidneys and lungs. Contaa with skin may 
cnuy. pictirwni»i«twni tficrmWe andpTOduce ̂ yioptoms ""liiar to tfaose for inhalation. 

OTHER POTENTIAL HEALTH HAZARDS: 

Dqappylene c^tycol meth^ ether is a mild aOeigea. 

MEDICAL CONDITIONS 
AGGRAVATED BY 
EXPOSURE: 

CARCINOGENICnT: 

Individuals with pie-ensting liver, kidney, hmg or cardiovascular dysfimction may have increased 
suscqttibility to the effects of exposuie. Contaa with skin may aggravate pi&«xistiqg dermatitis. 

NqAthaleoeisanexperhneotdtmnoigeti. Mutagenic data exists and Ntpbtiialene is indnded in EPA 
Genetic TQxiccrlQgylVQgiam. OleicaddisanegqMtimentaltnmotigea. 

SECTION vn ~ EMERGENCY AND FIRST AID PROCEDURES 

EYES: 

SKIN: 

VESTION: 

INHALATION: 

For diieacont^ flush ̂ es with dean water for 20 mi^tes lifting uppaand lower lids occasionally. 
Consult physician if irritation persists. If irritation or redness fiom exposure to vapors orinistsdevdop, 
move victim away from esqxKinre and into fresh air. 

Remove contaminated dothing. Wash skin tmce with soap and water. If irntation develops and 
persists, consult a idiysician. 

Aspiratitxt liazanL If consdous, dilute with 4 to 8 ounces of water and seek inunedioe medical 
attention. TONOT mdticevornitmg. 

Remove to ffesh air immediatdy. Use oxygen if there is difficulty breathing or artificial re^iration if 
respiration has stopped. Do not leave victim unattended. Seek immediate medical attention if 
necessary. 

SECTION vm ~ PRECAUTIONS FOR SAFE USE AND HANDLING 

SPILL 
PROCEDURES: 

WASTE DISPOSAL 
METHODS: 

BANDUNG 
PRECAUTIONS: 

SHIPPING AND 
STORING 
PRECAUnONS: 

PERSONAL 
'GIENB: 

Ventilate area and avdd breathing vapors. Absorb spill with oil absorbent or soda ash. Catch md 
collea for recovery as soon as posstUe. Shovd into dosable omtainer for disposaL Wear protective 
equipment specified bdow. Contain away from surface waters and sewers. 

Dispose in accordance with Federal, State and local regulations. Contaa Safety-Kleen r^;atding 
recycling. 

Kjeqraw^friHn heat, qiarfcs and tqren flames. Use adequate ventilation. Avoid omtaa with skin, eyes 
and dothing. Avdd breathing vapors. 

Enqity produa contttineis may cantmn product leadae. „ Do not pressurize, cut, he^ wdd, grind or 
aqxrseoontarnets to flame or other sources of ignrtion. Keqrcmuainer tii^y closed when not in use 
ard during transport 

Use good personal hygiene. Wash thorougiily with sotp and water afta handling and before eating, 
drinl^ (V uang tobacco products. 

SideO^Oeea ioaOeaerAGaldPMsClenerSSS - Pve3€r4 



SECTION IX - CONTROL MEASURES 

VENTILATION: 

PROTECTIVE GLOVES: 

ETE PROTECTION: 

RESPIRATORY 
PROTECTION: 

OTHER PROTECTIVB 
EQUIPMENT: 

Provide local «rhgtig* or general diludon vendladon, as detennined necessary, to maintain 
craicentiationsof V^KHS below iQ]])Iicablee9qx)siiie limits. 

Wear neopiene gloves to prevent ddn coiitact. 

Where there is a likdihood of contact widi die face and/or eyes, wear a faceshield and 
chemicalgt^g^ Contact lenses diotdd not be worn. 

Use NIOSH-approved le^nrattay protective eqiiqmient adien coDceniiatioQ of vqiots exceeds 
i^licdble esqiosiiie liiniL Dqwiufing on the drbotne concoitration, use a lespiiator or gas 
mask widrappiopuale cartridges <g canisters (fo organic v^iorsX A self-contained breathing 
apparatus CSCBA) B required for large s;^ and emergencies. Sdection and use of 
respirattKy protective equqanent should be iri accordance with OSHA General Industry 
Standard 29 CHI 1910.134 - Respiratory Protection. 

A source of dean water should be available in the wodc area for fhrshiitg 
solvent-resistant boots, agsoa or other protective clothing where spills tn-

andsldn. Wear 
are possible. 

SECTION X - OTHER REGULATORY INFORMATION 

DOTPROPER 
SHIPPING NAME: 

DOT CLASS: 

DOT ID NUMBER: 

SARATtTLEIII: 

Conqiound, aeaning Liquid 

Corrosive Liquid 

NA1760 

Rrpduct mntaing a toxic chemical or chemicals subject to the reporting requirements 
of Sect^ 313 of Iltle ni of the Superfiuid Amoidrnents and Reanthcrization Act of 
1986 and 40 CFR Part 372. Toxic constituents are listed with an astendc in Section n 
of this Material Safety Data Sheet. 

Product poses the following physical and/or health hazard(s) as detined in 
40 CFR 3703 (Sections 311,312 of SARA Tide III); 

Immediate (Acute) Health Hazard 
Delayed (Chronic) Health Hazard 
FireHazard 
Reactivity Hazard 

SECTION XI ~ PREPARATION INFORMATION 

PREPARED BY: SK Technical Services FORM NO, 900-144)57 

ORIGINALISSUEDATE: December 1.1989 REVISED: April6,1990 SUPERSEDES: December L1989 

Uieri wDMilliiitwinriitrmtoiliewecfiliiipiDdncL ToilwlieaofowlaiaKriedge,iiieinfaiiiutianoaauiaBdliaemif aoonie. Ho««vei;S«&qr4aeen 
iwEildiQrvthaiMewirfortfaeaoconcgrarcoBplelenenefihBinfoaBniaacantiinedheiA No npnatntninM —tT«nw« gpteii or 

- «or a |Mftioal«rpnnoie orof iwr odwT «ie iniJe hcenndg with irinBer to infbtmirioo orthemoifaci to »tridi 
. TtedmoaoiiiBedcnifaiiiheetiCTtoloUieiniietMMiiaHffiadiDiteiiiig: 
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SAFETY-KLEEN140 SOLVENT-MS 

MATERIAL SAFETY DATA SHEET 

«[ SECTION I - PRODUCT INFORMATION 

Saf< ndon-777 Big Timber Road-Elgin, IL 60123 
Infomiation Call 708/697-8460 

EMERGENCY TELEPHONE MEDICAL: TRANSPORTATION. 

Ihcae ninnbcn are for catcrgM^ nae 800/942^9 or 312/942-5969 800/424-9300 
only. If yon dcdre oon-enicrgai^ RUSH POISON CONIROL CENTER CHEMTREC 
infonnmlion abotit this product CHICAGO, ILLINOIS (24 HOURS) 
pleaw can the tdcphone ntitabcr 
UdcdalioTc. 

IDENTItr (TRADE NAME): 

^NONYMS: 

SKPARTNUMBER: 

FAMILY/CHEMICAL NAME: 

PRODUCT USAGE: 

SAFETY-KLEEN 140 SOLVENT-MS 

PETROLEUM DISTILLATES, PETROLEUM NAPHTHA 

6616 

HYDROCARBON SOLVENT 

SOLVENT FOR CLEANING AND DECREASING PARTS 

SECTION n - HAZARDOUS COMPONENTS 

ApME 

Spiriu 

SYNONYM ^ 

995 PctrolccBB 
Disdllaief 

•Dye 
(ooottinsX^ene) 

*And-Static Afcsi 
(ooouiiuXylm) 

* See Section X • OifaerRegaUtaiy Monnitiaa 

JOCS 

aoool 

CAS m-
6«742-88-7 

1330-20-7 

1330-20-7 

OSHA 
PEL 
fppml 

100 
(Sioddard 
Solvent) 

100 
150STEL 

100 
ISOSTEL 

AOGIH 
TLV 
fEBOl 

100 
(Stoddard 
Solvent) 

100 
ISOSIEL 

100 
150STEL 

SECTION in - PHYSICAL DATA 

PHYSICAL STATE, 
APPEARANCE AND ODOR: 

BOILING POINT: 

MELTING POINT: 

EVAPORATION RATE: 

PERCENT VOLATILE: 

VAPOR DENSITY: 

VAPOR PRESSURE: 

>LUBnjTYIN WATER: 

Combustible liquid - clear, greea. with characteristic hydrocarbon odor. 

360® - 400® F 

Not Available 

(ButylAcetates i) 0.08 

99.9% 

5.48(Air=l) 

0.SmmofHgat68®F 

Negligible 

SafdHOeca IdOSolventMS • Pa«e 1 oTd 



pHt Not Applicable 

SPECIFIC GRAVfTY; QJIQ to ttSl I 

MOLECULAR WEIGHT: Approximatdy 142 

VOLATILE ORGANIC COMPOUNDS: 770 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 

FLASHPOINT: 140® F(TOC) 

AUTOIGNITION 
TEMPERATURE: 473® F 

CONDITIONS OF 
FLAMMABIUTT: Materials must be moderately heated before ignition can occur. 

FLAMMABLE LIMITS IN AIR-LOWER: L0% UPPER: 7.0% 

EXTINGUISHING MEDIA: Ccoboa (Soxide. foam, dry chemical, water (mist only). 

FUtE FIGHTING PROCEDURES-SPEaAL: NFPA 704 Rating 0-24) 

Keqi stoi;^ tanks cool widi water ^y. Use self-contained breathing 
qri^catus (SCBA). 

UNUSUAL FIRE AND EXPLOSION HAZARDS: 

Decomposidon and combusdon products may be toxia Heated tanks may 
rupture, explode or be thrown intp the air. Vapors are heavier than air and niay 
travel g^eat distances to ignition source and flashback. 

HAZARDOUS COMBUSTION PRODUCTS: 

Ihennal decomposidon and burning may produce carbon monoxide. 

SECTION V ~ REACTIVITY DATA 

STABIUTY: . Normally stable even under fire erqxisure conditions and is not reactive with 
water. Normal fuefighting procedures may be used. 

INCOMPATIBIUTY 
(CONDITIONS to AVOID): Strortg oxidizing agents (e.g. chlorine, peroxides, strong adds). 

HAZARDOUS 
POLYMERIZATION: Not known to occur under normal conditions. 

HAZARDOUS DECOMPOSITION 
PRODUCTS: NonnaUy none; however, incomplete burning may yield carbtm monoxide. 

SECTION VI - HEALTH HAZARD DATA 

PRIMARY ROUTES 
OF EXPOSURE: Sldn and eye contact; inhalation. 

HEALTH HAZARD DATA/SIGNS AND SYMPTOMS OF EXPOSURE: 

ACUTE: SUK Prolonged or zq>eated contact tends to remove skin oils, possibly leading to irritatioo and dennatitis. 
Mr> gi£nifimnf Ain flhampHnn fmrartl. 

Ej^ Oontact canse slight to moderate irritation. Hi^ vqwr concentrations (>S00 ppn) are 
irritating to the eyes. 

Sifeqr^aeea 140SoNBit-MS-Fi«e2or4 



Jnhqladon: High cpaccotiaiions of vapor or mist may be irritating to the re^iratory tract, cause 
headaches, dizziness, nausea, impaired cooixlihation. anesthesia anesthetic and may have other central 
nervous system effects. 

IttgesOoK Low order of acute oral toxicity. May c^ icrUatioa of the thn^ nause^ voniiting ̂  
symptoms of central nervous system dqnesaott. A^uatioa into the lungs during ingestmn or vomiting 
may cause mild to severe pulmtmary injury and possibly death. 

CHRONIC: Prolonged and/or xcpeated contact may cause drying and cracking of the sUn or dermatitis. 

OTHER POTENTIAL HEALTH HAZARDS: None Known 

MEDICAL CONDITIONS 
AGGRAVATED BT 
EXPOSURE: 

CARCINOGENICITY: 

Individnnls with pre-exisdng central nervous qrstem dysfunction may have increased 
suscqttibility to the effects of exposure. Contact with ̂  may aggravate pre-existing 
deimatitis. 

None of the mgredients are known or suspected carcinogens. 

SECTION vn ~ EMERGENCY AND FIRST AID PROCEDURES 

EYES: 

SKIN: 

INGESTION: 

HALATION: ^^NH 

Fv direct contact, flodi eyes widi water for IS inmutes lifting ni^ and lower lids occaaonally. 
Consult pbyadan if irritadon or pain persists. If irritatioo or iediiess from exposure to vqxns or 
mists devdop, move victim away from exposure into fresh air. 

Remove contaminated clothing. Wash skin twice with soap and water. If irritation develops and 
persists. OMisult a phyadan. 

If conscious, dilute with 4 to 8 ounces of water and seek immediate medical attentioiu DO NOT 
induce vomiting. 

Remove to fre^ mr immediately. Use oxygen if there is difficulty breathing or artificial 
respiiatiai if respiration has stopped. Do not leave victim unattended. Seek immediate medical 
attention if necessary. 

SECTION vm - PRECAUTIONS FOR SAFE USE AND HANDLING 

SPILL 
PROCEDURES: 

WASTE DISPOSAL 
METHODS: 

HANDLING 
PRECAUTIONS: 

SHIPPINGAND 
STORING 
PRECAUTIONS: 

PERSONAL 
GiENE: 

Remove all ignitioi sources. Ventilate area and avoid breathing vrpors. Fbr large spiUs. isolate 
area and deny entry. If posable, contain as a liquid for possible re-refining. Absorb onto sand or 
other absobent material Shovel into closable contmner for disposal. Wear protective equ^ment 
specified below. Contain away from surface waters and sewers. 

Dispo% in accordance with Federal State, and local regulations. Contact Safety-Kleen regarding 
recycling. 

Avoid contact with ̂ es. skin or clothing. Use m well ventilated area and avoid breathing vrpors 
or mists. Keep away from heat, sparks and (pen flames. 

Emp^ product conttdners may crxitain product residue. Do not pressurize, cut, heat, wdd, grmd 
or expose containers to flame (mother sources of ignition. Keq)caitainer tightly dosed when not 
in useand daring tianqxnt 

Use good personal hygiene. Wash dioroughly with soq> and watm- after handling and before 
eating, drinking or osing tobacco predicts. Launder contaminated clothing and dean protective 
equ^ent befixe reuse. 

Sa&V^Oeea 140Sotvait-MS-I>^e3of4 



SECTION IX - CONTROL MEASURES 

VENTIIATION: Provide local exhaust or general dilutioa vendlatioo as deteanmned necessaxy to -mninhim 
concentrations of vqKSS or mists below applicable exposure limits. Wluae explosive mixtures 
may be iHesent, systems safe f(v such locatbns should be iised. 

Use nittile or neoprene gloves to prevent contact with skin. 

Where there is likelihood of spill or q>lash. wear chemical goggles or faceshidd. Contact lenses 
should not be worn. 

Use NIOSH-approved respitamiy protectiye equipment when coiicentiation of vapats or mists 
exceeds applu^le exposure limit. D^ending on die ahbome concentradon, use a lespirattB' OT 
gas ma^widi appropriate caitridges and canistets (for organic vapor twth mist prefilter). Asdf-
contmned breathing apparatus (SCBA) is required fior large spills and emergencies. SelectioQ and 
use of leqiixatory protective equipment should be in accordance with OSHA General Industry 
Standard 29 CFR 1910.134 - R^iratmy Protection. 

OTHER PROTECTIVE 
EQUIPMENT: Wear solvent-ieristant boots, apron or other jrotective Clothing «1iere qiills and splashes are 

possible. A source of dean water riiould be available in work areas for flushing the eyes and dan. 

PROTECTIVE 
GLOVES: 

EYE 
PROTECTION: 

RESPIRATORY 
PROTECTION: 

SECTION X ~ OTHER REGULATORY INFORMATION 

DOT PROPER 
SHIPPING NAME: 

DOT CLASS: 

DOT NUMBER: 

SARA TITLE III; 

Petroleum Naphtha 

Combustible Liquid 

UN 1255 

Product does not contain a toxic chemical or chemicals subject to the rqiorting 
requirements of Section 313 of Tide m of the Supeifiind Amendments and 
Reauthorization Act of 1986 and 40 GFR Part 372. 

Produa poses the foUowing physical and/or health hazard(s) as defined in 
40 CFR 3703 (Sections 311,312 of SARA Tide HI): 

Immediate (Acute) Health Hazard 
Delayed (Chrcxiic) Health Hazard 
HieHaz^ 

SECTION XI - PREPARATION INFORMATION 

PREPARED BY: SK Product Review Committee FORM NO. 900-14-004 

ORIGINAL ISSUE DATE: July 20.1989 R£V/S£D: December 1,1989 SUPEftSRDRS; July 20.1989 

Uwrannmaan ndciinddcmtolheiueoflfais pfbdiiGt. To the betf of our knowledge, the mfennadott ctwttimid hotia i« aocoBtte. Howcwei; Safe^-
iaiiiiiiiMnoliiliffilv»li«tioe»BriiarlliBaemii^er«wip1WfiirficfllieiiifoiiMlioBeottmiedlteiaL NowpieieHtalioiMwtwnMtie».dlliert^^ 

»iliW.filnei«ferai;mtical«rTWTv«««>'wrf««yothefnatiiieareir " 
irrfen. Ibedu oMittinedaiiins ihMapiilieitoifaBinateriiilu npfiliedtot 
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SAFETY-KLEEN MULTI-USE LACQUER THINNER 6801 
MATERIAL SAFETY DATA SHEET 

SECTION I -- PRODUCT INFORMATION 

Safety-Kleen Corporation - 777 Big Timber Road - Elgin, IL 60123 
For Product^ales Information Call 708/697-8460 

EMERGENCY TELEPHONE MEDICAL: TRANSPORTATION: 

These numbers are for cuiayocy use 800/94^5969 or 312/942-5969 800/424-9300 
only. If you desire non-emergency RISK POISON CONTROL CENTER CHEMTREC 
Information about this product. CHICAGO, UXWOIS CM HOURS) 
please call the td^hone number 
listed above. 

IDENTITY (TRADE NAME): 

SK PART NUMBER: 

FAMILY/CHEMICAL NAME: 

PRODUCT USAGE: 

SAFETY-KLEEN MULTI-USE LACQUER THINNER 6801 

6801 

N/A 

LACQUER THINNER 

SECTION U - HAZARDOUS COMPONENTS 

NAME 5YNPNYM % 
CAS 
NO. 

OSHA 
PEL 
fpDml 

ACGIH 
TLV 
fppm) 

^Upolucne 

•Xylene 

Toluol 

Xylol 

11-43 

3-4 

108-88-3 

1330-20-7 

100 
150STEL 

100 
150STEL 

100 
150 STEL 

100 
ISOS'lEL 

•Methyl Elh}4 
Kdone 

MEK -5 78-93-3 200 
300STEL 

200 
300 STEL 

•Mcihyllsobutyl 
Ketone 

MIBK -3 108-10-1 50 
75STEL 

50 
75STEL 

•Aeetcne 2-PropanOne 20-30 67-64-1 750 
1000 STEL 

750 
1000 STEL 

•Isopropanol Isoprap^ Alcohol 5-15 67-63-0 400 
500 STEL 

400 
500 STEL 

Spedal Laaol Spirits VM&P Naphtha 0.5-32 8030-30-6 300 
400 STEL 

300 STEL 

IsobuQrl Aoetau Isobutyl Ester Acetic Add 0.1-15 110-19-0 150 150 

Ethyl S-EthcKypropioiuie 3-EthaKyprepicnic Add 
Ethyl Esim 

-5 763-69-9 m N/E 

N/E=NotEsUblished 
* See Seoioa X - Oiher ReguUioiy Infonnadoa 

SECTION m - PHYSICAL DATA 

PHYSICAL STATE, 
APPEARANCE AND ODOR: 

g^IUNGPOINT: 

^HELTING POINT: 

EVAPORATION RATE: 

Liquid - cdodess. clear, with a characteristic solvent odor. 

-131 - 3470 F 

Not Applicable 

330(N-Butyl«:l) 
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PEnCENT VOLATILE: 

VAPOR DENSITY: 

VAPOR PRESSURE: 

SOLUBILITY IN WATER: 

pH: 

SPECIFIC GRAVITY: 

MOLECULAR WEIGHT: 

100% 

3.02 (Air =1) 

78.6mmHg@20°C 

^queciable 

Not ̂ plicable 

- 0.8000 - 0.8438 (Water = 1) 

Use molecular weight of lndi>ddual components. 

VOLATILE ORGANIC COMPOUNDS: 800 - 844 g/L 

SECTION IV ~ FIRE AND EXPLOSION HAZARD DATA 

FLASHPOINT: 

AUTOIGNITION TEMPERATURE: 

CONDITIONS OF FLAMMABIUTY: 

FLAMMABLE UMITS IN AIR - LOWER: 

<20«»F(TCO 

Not Available 

Noimal temperatures and pressures. 

1.0% UPPER: 132% 

EXTINGUISHING MEDIA: Clarbon dioxide, foam, dry chemical, water (mist o.nly) 

FIRE FIGHTING PROCEDURES - SPEUAL: NFPA 704 Rating 2-3^ 

Water may be used to cool containers and fire filters. However, water could cause free 
solvent to float and spread lire. 

UNUSUAL FIRE AND EXPLOSION HAZARDS: 

Flammable liquid. MCM components are Class IB with flash point below 73** F and 
bofling point above 100** F. 

HAZARDOUS COMBUSTION PRODUCTS: Carbon Monoxide 

SECTION V - REACTIVITY DATA 

STABIUTY: 

INCOMPATIBIUTY: 
(CONDITldNS TO AVOID) 

HAZARDOUS 
POLYMERIZATION: 

HAZARDOUS DECOMPOSITION 
PRODUCTS: 

Stable under normal temperatures and conditions. 

Heat sparks, flames, fire, suong oxidizing agents. 

Not known u> occur under normal conditions. 

Nmmally none. Incomplete burning may yield carbon monoxide. 

SECTION VI - HEALTH HAZARD DATA 

PRIMARY ROUTES 
OF EXPOSURE: Inhalation, skin and eye contact 

HEALTH HAZARD DATA/SIGNS AND SYMPTOMS OF EXPOSURE: 

ACUTE: SUtr. Contaa may cause irritation, dryness and oaddng. Ftolcnged or iqwated contact may leinovesldnr^ 
posdUy leadJrig to irritation and dermatitis. Material is fcatSIy absoibed ifarougb skin. 

Sdfeiv-Kleea Mald4J<eLK>qner'nniiiieraOI • niCB2cf 4 



Eyes: Direa contact may cause severe initation and temporary corneal damage. Vapors may cause noticeable 
redness, tearing, irritation and pain. Conjunctivitis may occur upon chronic exposure. 

Inhalation: Can cause headache, dizziness, confusion, nausea, vomiting, irritation of the respiratory system and 
other central nervous systdn effects including unconsdousness in extreme cases. 

Ingestion: Can cause burning of the mouth, throat and abdomen, nausea, vomitihg. diarrhea, symptoms of the 
central nervous system t^tessipn, including weakness, dizziness, slow and diallow respiration, 
unconsciousness and convulsions. Aspiration into the lungs during ingestion or vomiting may cause mild to 
severe pulmonary injury and possible death. 

CHRONIC: Inhalation: Prolonged overexposure may cause damage to the liver, kidney, spleen, lungs or nervous system. 

OTHER POTENTIAL HEALTH HAZARDS: 

Rqmrts have associated prolonged and repeated occupadonal exposure to solvents with pennanent brain and/or 
central neiyoiis systeni damage Intentipnal misuse by deliberately concentrating and inhaling thismaterial may 
be harmful or iktaL Observe all appropriate conttd measures. 

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: 

Individuals with {xe-existing Uver, kidney, spleen, lungs, skin or nervous system dysfunction may have 
increased suscqrtibility to the effects of the exposure. Contaa with ̂  may aggravate pre-existing dermatitis. 

CARCINOGENICITY: No cmnponents are known or suspected carcinogens. 

SECTION Vn - EMERGENCY AND FIRST AID PROCEDURES 

EYES: 

m. >KIN: 

INGESTION: 

INHALATION: 

Fbr direct contact, flush eyes with clean water for IS minutes lifting upper and lower lids occasionally. 
Consult physician if irritation persists. If irritation or redness fiom exposure to vapors or mists develop, 
move victim away hom exposure and into fresh air^ 

Remove contaminated clothing. Wash skin twice with soap and water. If initation develops and 
persists, consult a physician. 

Aspiration hazard. If conscious, dilute with 4 to 8 ounces of water and seek immediate medical 
attention. DO NOT induce vomiting. 

Remove to fresh air iinmediately. Use oxygen if there is difficulty breathing or artificial le^inuion if 
respiration has stopped. Do not leave victim unattended: inune^te medical attention if 
necessary. 

SECTION Vin - PRECAUTIONS FOR SAFE USE AND HANDLING 

SPILL 
PROCEDURES: 

WASTE DISPOSAL 
METHODS: 

HANDUNG 
PRECAUTIONS: 

SHIPPING AND 
7RING 

iVTIONS: 
^TORIN 
^jPECAl 

PERSONAL 
HYGIENE: 

Remove all ignition sources. Isolate area and deny entry. If possibte, contain as a liquid for possible 
recycling. Absorb onto sand or other absorbent material Shovel into dosable container for disposal 
Wear protective equipment sped^ed below. Contain away fiom surface waters and sewers. 

DispoK in accordance with Federal State and local regulations. Contaa Safe^-Kleen r^arding 
recycling. 

Do not get into eyes, on skin or clothing. Avoid breathing vapors. DO NOT smoke when handling this 
product 

Empty ptodua contmners may contain piodua residue. Do not pressurize, cm heat, weld, gfmd or 
m^osecontrdnets to flame or other sources of ignition. Keq> container tiglitly closed when na in use 
and during transput 

Use good personal hygiene. Wash thoroughly with soap and water after handling and before eating, 
drinking or using tobacco products. 

Sd(ely^iamMahi4J«eLM9qnertlimner6801- Pa«B3or4 



SECTION IX - CONTROL MEASURES 

VENTILATION: 

PROTECTIVE 
CLOVES: 

EYE 
PROTECTION: 

RESPIRATORY 
PROTECTION: 

OTHER PROTECTIVE 
EQUIPMENT: 

Provide local exhaust or general dilution ventilation as determined necessary, when concentrations of 
vapors exceed applicable exposure limits. Where explosive matures may be present, systems safe for 
such loc^ons should be us61 

To protect against contaa with skin, wear niuile gloves. 

Where there is likelihood of eye contact, wear chemical goggles. Contact lenses should not be worn. 

Use NIOSH-^^ved re^iratory protective equipment when concentration of vapors exceeds 
applicable exposure liiniL pq)ending on the airborne concenhation. use a respirator or gas mask with 
^propriate cartridges and canisters (for otpnic vapors). A self-contaihed breathing apparatus (SCBA) 
is required for large qiills and em^encies. Selection and use of reqriratory protective equrpmoit 
should be in accordance with OSHA Geiietal Industry Standard 29 CFR 1910.134 - Respiratory 
Protection. 

A source of clean water should be available in the work area for flushing eyes and skin. Wear rubber 
apron or other protective clothing as needed to protect against spills or splash. 

SECTION X - OTHER REGULATORY INFORMATION 

DOT PROPER 
SHIPPING NAME: 

DOT CLASS: 

DOT ID NUMBER: 

SARA TITLE III: 

Paint-Related Material 

Flammable Liquid 

NA1263 

Product contaiiis a toxic chemical or chemicals subject to the rqmrting requirements 
of Section 313 of Tide III of the Superfund Amendments and Reauthorization Act of 
1986 and 40 CFR Part 372. Toxic constituents are listed with an asterisk in Section II 
of this Material Safety Data Sheet 

Produa poses the following physical and/or health hazard(s) as defined in 
40 CFR 3703 (Secuons 311.312 of SARA Tide III): 

Immediate (Acute) Health Hazard 
Delayed (Chronic) Health Ha^d 
RreHaz^ 

SECTION XI ~ PREPARATION INFORMATION 

PREPARED BY: SK Product Review Committee FORM NO. 900-14^56 

ORIGINAL ISSUE DATE: July 20.1989 R£V/S£D: December 1.1989 S(fP£RS£D£S; July 20.1989 

User asinmes an risks mad«it to the use of dris product. To the best of our knowledge, the inforinstinn contained betcin is i 
assumes no BjjMEty whatsoever for die accuiaqr or completeness of the infoirnsrinncoetsiiied herein. Ng rgffHCTHtfgnnff ^ 

Howevet; SafcQr-iOecn 

The data ocntaioed on this sheet applies to the material as supplied 10 the usee. 
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€ SAFETY-KLEEN HEAVY DUTY LACQUER THINNER 6782 

MATERIAL SAFETY DATA SHEET 

SECTION I - PRODUCT INFORMATION 

Sarety-Kleea Corporation - 777 Big Timber Road - Elgin, IL 60123 
For Product/Sales InformaUon CaU 708/697-S460 

EMERGENCY TELEPHONE MEDICAL: TRANSPORTATION: 

These numbers are for emergency use 800/942-5969 or 312/942-5969 800/424-9300 
only. If you desire non-emergency RUSH POISON CONTROL CENTER CHEMTREC 
infonnatlon about this product. CHICAGO, ILLINOIS (24 HOURS) 
please call the tdephone number 
listed above. 

IDENTnr (TRADE NAME): 

SKPABTNUMBER; 

FAMILY/CHEMICAL NAME: 

PRODUCT USAGE: 

SAFETY-KLEEN HEAVY DUTY LACQUER THINNER 6782 

5820,5825 

N/A 

LACQUER THINNER 

SECTION II - HAZARDOUS COMPONENTS 

NAME 

.Hepune 

*MelhyI Ethyl 
Ketone 

•Methyl Itobutyl 
Ketone 

Mei%lcyclohezane 

•Acetone 

•Cydchexane 

•Itcpiopiiiol 

*MGXhahol 

LictolSptiiu 

n-Bi|Q4 Acetate 

liofaa^ Acetate 

3-EdicKypvopianate 

SYNONYM 
Toluol 

Xylol 

n-Heptane 

MEK 

MIBK 

Cydohexylmethane 

2-Btopancne 

IfcprapylAlocbol 

Methyl Alcobd 

VM&PNaphtha 

Ethyl Alcohol 

Buqrl Acetate. 

IfobaiylEner 
AoetkAdd 

3-EihcotyntopiotiicAcid 
EUi^Eaer^ 

5-60 

5-20 

N/E 

5-40 

0.1-10 

0.10-40 

2-20 

ai-20 

2-10 

ai-20 

ai-10 

ai-15 

ai-15 

N/E 

CAS 

108-88-3 

1330-20-7 

142-82-5 

78-93-3 

108-10-1 

108-87-2 

67-64-1 

110-82-7 

67-63-0 

67-56-1 

8030^30-6 

64-17-5 

123-86^ 

110-19-0 

763-69-9 

OSHA 
PEL 
(pomS 

100 
150STEL 

100 
150STEL 

400 
500STEL 

200 
300STEL 

50 
75STEL 

400 

750 
1000 STEL 

300 

400 
500 STEL 

200 
250 STEL 

300 
400 STEL 

1000 

150 
200 STEL 

150 

N/E 

ACGIH 
TLV 
fpoml 

100 
150 STEL 

100 
150 STEL 

400 
500STEL 

200 
300 STEL 

50 
75 STEL 

400 

750 
1000 STEL 

300 

400 
500 STEL 

200 
250 STEL 

300 

1000 

ISO 
200 STEL 

150 

N/E 

N/E g Not Fwtblif bed 
* See Sectioa X • Odtef R^tilatoiy Lifefinatiaa 

Safeqr-Kleea Heavy Duty Lacquer Thinner6782- Pa£elcf4 



SECTION ni - PHYSICAL DATA 

PHYSICAL STATE, 
APPEARANCE AND ODOR: 

BOIUNG POINT: 

MELTING POINT: 

EVAPORATION RATE: 

PERCENT VOLATILE: 

VAPOR DENSITY: 

VAPOR PRESSURE: 

SOLUBILITY IN WATER: 

pH: 

SPECIFIC GRAVITY: 

MOLECULAR WEIGHT: 

VOLATILE ORGANIC COMPOUNDS: 

Liquid - colorless, clear, with a characteristic solvent odor. 

-131 - 347® F 

Not Applicable 

3.68(N-ButyI=l) 

100% 

3.02 (Air =1) 

94.7ininHg@20®C 

Appreciable 

Not Applicable 

-0.802 (Water =1) 

Use molecular weight of individual components. 

802 g/L 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 

FLASHPOINT: 

AUTOIGNTTION TEMPERATURE: 

CONDITIONS OF FLAMMABILITY: 

FLAMMABLE UMITS IN AIR - LOWER: 

<20° F(TCQ 

NotAvmlable 

Normal temperatures and pressures. 

1.0% UPPER: 13.2% 

EXTINGUISHING MEDIA: Carbon dioxide, foam, dry chemical, watn (mist only) 

FIRE FIGHTING PROCEDURES - SPECIAL: NFPA 704 Radng 2-3-0 

Water may be used to cool containers and firefighters. However, water could cause free solvent to float and spread fire. 

UNUSUAL FIRE AND EXPLOSION HAZARDS: 

Flammable liquid. Most components are Class IB with flash point betow 73°F and boiling point above 100° F. 

HAZARDOUS COMBUSTION PRODUCTS: Carbon Monoxide 

SECTION V - REACTIVITY DATA 

STABILITY: 

INCOMPATIBILITY: 
(CONDITIONS TO AVOID) 

HAZARDOUS 
POLYMERIZATION: 

HAZARDOUS DECOMPOSITION 
PRODUCTS: 

Stable under normal temperatures and conditions. 

Heat sparks, flames, fire, strong oxidizing agents. 

Not known to occur under normal conditions. 

Nomally none. Incoiiqilete burning may yield caxboii monoxide. 

SECTION VI - HEALTH HAZARD DATA 

PRIMARY ROUTES 
OF EXPOSURE: Inhaladon. sidn and eyz contact. 

P#yiw1>iivTjimiwr1iniiiiFrF7R2* Pi9e1l€if4 



HEALTH HAZARD DATA/SIGNS AND SYMPTOMS OF EXPOSURE. 

ACUTE: Skin: Contaa may cause iniiation. diyn^ and cracking. Prolonged or rqwaied conuct may remove skin oils, 
possibly leading to irritation and dermatitis. Material is readily absorbed through sldn. 

Eyes: Direa contact may cause severe irritation and temporary corneal damage. Vapors may cause noticeable 
redness, tearing, initation and pain. G}njunctivitis may occur upon chronic exposure. 

Inhalation: Can cau» headache, dizziness, confusion, nausea, vomiting, irritation of the reqiiratory system and 
other central nervous system effects includi^ unconsciousness in extreme cases. 

Ingesdon: Can cause burning of the mouth, throat and abdomen, naiisea. vomiting, diarrhea, symptoms of the 
central nervous system d^ression. including weakness, dizziness, slow and shallow respiration, 
unconsciousness and convulrions. Aspiration into the lungs during ingestion or vomiUng inay cause mild to 
severe pulmonary injury and possible death. 

CHRONIC: Inhalation: Prolonged overexposure may cause damage to the liver, kidney, spleen, lluigs or nervous System. 

OTHER POTENTIAL HEALTH HAZARDS: 

Reports have associated prolonged and repeated occupational exposure to solvents with pomanent brain and/or 
centralnervous system dmnage. Intentioriai misuse by deliberately concentiatir.g and initialing this material may 
be harmful or fatal Observe all appropriate control measures. 

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: 

Individuals with pre-existing liver, kidney, spleen, lungs, skin or nervous system dysfunction may have 
increased susceptibility to the effects of the exposure. Contaa with skin may aggravate pre-existing dermatitis. 

CARCINOGENICITY: No components are known or suspcaed carcinogens. 

SECTION vn - EMERGENCY AND FIRST AID PROCEDURES 

EYES: 

SKIN: 

INGESTION: 

INHALATION: 

For direct contact, flush e^ with clean water for 15 minutes lifting upper and lower lids occasionally. 
Consult physician if initation persists. If irritation or redness from exposure to vapors or mists develop, 
move victim away from exposure and into fresh air. 

Remove contaminated clothing. Wash skin twice with soap and water. If irritation develops and 
persists, consult a physician. 

Aspiration frmrd. If cotiscious, dilute with 4 to 8 ounces of water and seek immediate medical 
attention. DO NOT induce vomiting. 

Remove to fresh air iinmediatdy. Use oxygen if th^ is difficulty breathing or artificial respiration if 
respiration has stopped. not leave victim unauended. Seek immediate medical attention if 
necessary. 

SECTION Vffl - PRECAUTIONS FOR SAFE USE AND HANDLING 

SPILL 
PROCEDURES: 

WASTE DISPOSAL 
METHODS: 

^^ANi 
~REi 

DUNG 
PRECAUTIONS: 

Remove all ignition sources. Isolate area and deny entry. If posrible. contain as a liquid for possible 
recycling. Absorb rmto sand tr other absorbent material Shovel into closable cmitainer for disposal 
Wear jaotective equipment spedfied below. Contain away tem surface waters andi sewers. 

Dispose in accordance with Federal State and local r^ulations. Contaa Safe^-Kleen regarding 
recycling. 

Do not ga into eyes, oi skin or clothing. Avoid breathing vapors. DO NOT smoke when handling this 
product 

S*fety-Kleen Heavy Duty L*oquer'nuiuMr 6782- Fi8e3af4 



SHIPPING AND 
STORING 
PRECAUTIONS: 

PERSONAL 
HYGIENE: 

Empty product containers may contain product residue. Do not pressurize, cut, heat, weld, grind or 
expose containers to flame or other sources of ignition. Keep container tightly closed when not in use 
and during transport. 

Use good pernnal hygiene. Wash thoroughly with soap imd water after handling and before eating, 
drinking or using tobai^ products. 

SECTION IX - CONTROL MEASURES 

VENTILATION: 

PROTECTIVE 
GLOVES: 

EYE 
PROTECTION: 

RESPIRATORY 
PROTECTION: 

OTHER PROTECTIVE 
EQUIPMENT: 

Provide local exhaust or general dilution ventilation as determined necessary, when concentrations of 
vapors exceed i^plic^le exposure litiiits. Where explosive mixtures may be present, systems s^e for 
such locations should be used. 

To protea against contaa with skin, wear nitrile gloves. 

Where there is likelihood of eye contact, wear chemical goggles. Contact lenses should not be worn. 

Use NIOSH-approved re^iraiory protective equipment when concentration of vapos exceeds 
applicable expospe limiL Depending on the airborne concentiatioiu use a respirator or gas inask with 
appropriate cartridges and caniaers (for or^ic vapors). A self-contained breathing apparatus (SCB A) 
is required for large ^ills arid emergencies. Selection and use of re^iratory protective equipment 
should be in accordance with OSHA General Industry Standard 29 CFR 1910^134 - Respiratory 
Protection. 

A source of clean water should be available in the work area for flushing ey^ and skin. Wear rubber 
tqiron or other protective clothing as needed to protect against spills or splash. 

SECTION X - OTHER REGULATORY INFORMATION 

DOT PROPER 
SHIPPING NAME: 

DOT CLASS: 

DOT ID NUMBER: 

SARA TITLE III : 

Paint-Related Material 

Flammable Liquid 

NA1263 

Product contains a toxic chemical or chemicals subject to the rqxirting requirerhents 
of Section 313 of Title in of the Stqierhmd Amendments and Reauthoization Act of 
1986 and 40 Part 372. Toxic constituents are listed with an asterisk in Section U 
of this Material Safety Data Sheet. 

Frodua poses the following physical and/or health hazard(s) as defined in 
40 CFR 3703 (Secuons 311,312 of SARA Tide III): 

Immediate (Acute) Health Hazard 
Delayed (Qironic) Health Hazard 
FireHu^ 

SECTION XI - PREPARATION INFORMATION 

PREPAREDBY: SKPToduaReview Committee FORMNO. 900-14-055 

ORIGINAL ISSUE DATE: July 20.1989 REVISED: December 1,1989 SUPERSEDES: July 20.1989 

Uierasianietdlniluiaddeatiodieweof ittupiodacL Todie beftef oiiricaMriedge,dieiiifaaiiaiiaooaauiiiedlidnnis aooDnte. Howevei;! 
-taotubOi^wlittfaeva'for liieacxiiiaqraroeaipleiqiBnaflfaeiiifoaaMioacaaaiiiiMllieRaL No n^Mcfentyicni < •= 
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SAFETY-KLEEN PERCHLOROETHYLENE 

MATERIAL SAFETY DATA SHEET 

SECTION I - PRODUCT INFORMATION 

Safcty-KlccB Corporitioa • 777 Big Timber Road • Qgia. IL M123 
For Product/Sales Informatioo Call 70g/«97.g460 

EMERGENCY TELEPHONE 

ThMIMl 
gair.tfrM 
•ni 

r««BCT 

lUMIOtp* 

MEDICAU 

800/942.5N9 or 3U/942-S969 
RUSH POISOK CONTROL CEKTCR 
CHICACa ILLINOIS 04 HOURS) 

TRANSPORTATION-. 
800/424.9300 
CHEMTREC 

IDENTITY aRADE NAME): 

SK PART NUMBER: 

FAMILY/CHEMICAL NAME: 

PRODUCT USAGE: 

SAFETY-KLEEN PERCHLOROETHYLENE 

77S. 778,10771,3077B 

CHLORINATED HYDROCARBON 

DRY CLEANING SOLVENT 

SECnON n > HAZARDOUS COMPONENTS 

•tacaid 

SnBBQQl 

lX2i-
miM 

R 

100 

CAS 
2BL 

m-iM 

OSHA 
FEL 

ACCn 
TLV 

SO 
200 sm. 

SECnON m - PHYSICAL DATA 

PBYSICALSTATE, 
APPEARANCE AND ODOR: 

BOniNC POINT: 

MEUWG POINT: 

£VAi*OJUrKW RATE: 

PERCENT VOUmE: 

VAPOR DENSITT:. 

VAPOR PRESSURE: 

SOLUBIUTT IN WATER: 

PB: 

SPECIFIC CRAVTTT: 

MOUCULARWEtGOT: 

• CQIOnB& CBV IIQBM wB BUQiy IWOH OQQT* 

2S0>F 

-9»F 

OjOBCrofane*!) 

ApproximttDly 100% 

SJ3 

13 mm H| 9 2(F C (CoooenBae) 

OjoiSffl|aOOpi«2S»C 

NatAniiafcle 
L6(Waicr«lJ0) 

164 

VOUTOE ORGANIC COMPOUNDS: Nooo 



CHRONIC-. Prolonged and repealed exposure lo tugh conceaoauoas may result m damage to the liver bdne\ s ir • 
censal nervous sysrem. Pnlonged or repeated contaa wuh skin may cause sku to reaaene^ 
rough and dry and may result m dennaous. 

OTHER POTENTIAL HEALTH HAZARDS: 

Antmals exposed lb high levels have shown<anliac «wi€itiT«nr)n 

.MEDICAL CONDITIONS 
ACCRA VATED BY EXPOSURE: 

Individuals with pre-existing liver, kidney or centxal nervous system dysftincuon mav have 
increased suscepobiiity to effecu of the exposure. Contaa with skm may aggravate pre-exisung 
(Iffmantis 

CARCINOG^ICITY: Perchloraethjdene is listed by OSHA.NTPaidIARC as a suspected carcinogen. 

SECTION Vn - EMERGENCY AND FIRST AID PROCEDURES 

EYES: 

INGESTION: 

INHALATION: 

Flush eyes with waiv far 20 tnaunlifong upper and tower lids occasionally. Coosuli phystcian 
ifimtationpenisis. If imtanoocriedi»asfnMn exposure ID vapon or mists develop, move victim 
away Cram esposnte and mio fica Off. 

Remove mnwmimiinirt rlmhwig Wash ain twice with soap and water. If ataauan 
consult a phyaiciaa. 

If consemas. dduB wuh 10 8 ooaces of water and seek unmedtaie medical 
attention. DO NOT induce vomiaag. 

Remove to fiedi air immadiaely. Use oxygen if there is difficulty breathing or artificial 
lespntioa if teeaihing has supped. Do tut leave victim aaanended. Seek immedias medical 

\it\ 

SECTION vm- FRECAUnONS FOR SAFE HANDUNG AND USE 

SPILL 
PROCEDURES: laolau ana and doqr easy. Vcatilaie area aadmmidtaeaihiBg vapors. Ahaob onto and or other 

Shovel into cloiBbte mnmiiwr for diaposaL Wear pmecave equipment 

WASTE DISPOSAL 
METHODS: Dispose in Contaa Saf(Bty«iaeBa regarding 

HANDUNG 
PRECAUTIONS: 

SHtPPBfGAND 
STORING 
PRECAUTIONS: 

Ooeotgathseqpee,OBdBiorclo(hiag. Avoid teeathiag aotgatl 
pH'ir* 

DO NOT smoige when using 

Do na poessnrixe. cm. heat. weid. grind 
ofignaioa. Keep container tigfatly dosed when not 

'.donotsneml 

PERSONAL 
HYGIENE' Use good I"—hygiene. Wash shotoeghly whh soap and waur after handling and befbre 

ema«.diilaEing or Bsiag tobacco pradnets. Ckihhigwhieh becomes aoakedwidtaolveu should 
be leaovod ioBudiaBiy and mostnot be wont it is dunrnghly laandeeed and dried. 

>-1 



SAFETY-KLEEN DRY CLEANING GRADE SOLVENT F 780 

MATERIAL SAFETY DATA SHEET 

SECTION I ~ PRODUCT INFORMATION 

S«rcty*KlMB CorpontioB • 777 Big Timber Road • Elgia, IL (0123 
For Prodoct/Salo iaformatioo Call 70S/697<M(0 

EMERGENCY TELEPHONE 

•nan fort TbMM 
oair.iry« ffwr 

MEDiCAL: 

S0QM2.5M9 or 312/942-5969 
gUSB POISON CONTXOLCCMTn 
CHICACa OUNOB 04 BOtBS) 

TRANSPORTATION: 

MQ/4244300 

UMafeMa. 

IDENTITY (TRADE NAME): 

SKPARTNVMBER: 

FAMILY/CHEMICAL NAME: 

PRODUCT USAGE: 

SAFETY-KLEEN DRY CLEANING GRADE SOLVENT F7W 

780 

CHLORINA1ED/FLUOR1NATED HYDROCARBON 

DRY CLEANING SOLVENT 

SECTION n - HAZARDOUS COMPONENTS 

NAMP samxu 
-100 

CAS 
ISL 

76-13-1 

OSHA 
PEL 

AOaK 
TLV 

1000 
1230STB. 

1000 

X-OiharlUfataianriBfa 

SECTION m - PHYSICAL DATA 

PHYSICALSTATB, 
APPEARANCE AND ODOR: 

BOILING POINT: 

MELTING POINT: 

EVAPORATION RATE: 

PERCENT VOLATILE: 

VAPOR DENSITY: 

VAPOR PRESSURE: 

SOLUBILITY IN WATER: 

pH: 

SPECIFIC GRAVITt: 

MOLECVUR WEIGHT: 

VOLATILE ORGANIC COMPOUNDS: 

f iqwiH - fIpar •"ih aUgb* wtlwr 

117A-F 

NocAppiiciUB 

aicccu-i) 
100% 

6i(Air«l) 

334mniHf977*F 

a02%by«ei|ht(77»F) 

NocAppUolile 

L57(WO»-I.®77»F) 

187 

Nooo 



OTHER POTENTIAL HEALTH HAZARDS: None Known 

MEDICAL CONDmONS 
AGGRA VATED BY EXPOSURE: 

lAcUviduals with pre-exisang lung. ^ and caidibvaKulsr system dysfuncnon may have 
increased suscqmbiiiiy to effects of the exposure. Con^ with skin may aggnvate pre<exisong 
dennatuis. 

CARCINOGENICITY: No canponents are listed by OSHA. NTP or lARC as known or suspected caronogens. 

SECTION vn -r EMERGENCY AND FIRST AID PROCEDURES 

EYES: 

SKIN: 

INGESTION: 

INHALATION: 

Ftofa eyes with water foe 20 mmtaes lifting upper and tower lids ortTBionally. Consult physician 
ifimiuiaopenists. If itiitutoo or redness fttntexposae to vaponorraists develop, move victim 
away from ezpostire and into ftesh air. 

Remove comamntaird clothing. Wash sfcm twice with soap and water. If tihtatian penists. 
consult a physician.. 

Aspiiaiiao hazard. If conscious, dilute with 4 to 8 ounces of water and seek hnmediatt medical 
atientton. DO NOT induce vomiting. 

Reanve to ftesh air hmnwliatiriy. Use ozygen if there is difficulty breathing or aqfidal 
resphaitan if breathiag has stopped. Do sot Hesve victim unattended. Sedt itnmediam medical 

sEcnoN vm - PRECAUTIONS FOR SAFE HANDLING AND USE 
SPILL 
PROCEDURES: Isotote area and deny ettery. Veadlate area and nvoid breathiag vapore. Remove lesiduB with 

inenaoiheet such as sand, oil ̂  or other absoihmnaiaiaL Shovel inio closable cootaaer for 
Wear pretective equipment specified below. Gotaaia away ftom surface wates and 

WASTE DISPOSAL 
METHODS: 

HANDUNG 
PRECAUTIONS: 

SHIPPING AND 
STORING 
PRECAUTIONS: 

PERSONAL 
HYGIENE: 

VENnLATION: 

PROTECTIVE 
GLOVES: 

EYE 
PROTECnON: 

Diapore in accordance with Federal. State atBf local legulatfans. Contaa Safety^Kleeniegarding 
reeydiag. 

Do Mt get inio eyes, on akin or clothing. Avoid bteathagvapon or mists. 

Baycontaiaptoduaieadue. Do not pressurize, cut. heat. weld, grind 
toflameorodieraoiBtesoiftgnuiao. Keep container dglulyclOBd when nm 

Do not store above 12S* F. m 

Use good personal hygieae. Wash thacoiighly with soap and water afin handling and befiore 

SECTION IX - CONTROL MEASURES 

We 

Whee there is IMSfflod of apOl or splafik wear chemical goggles or fieeahidd. 



RacTcled Parchloroachylatw for Dry Cl*«nlng 

Spocificae^ons 

Physical Taae Spaclficaclon 

Specific Gravity 20®C/20®C 

Pounds For Gallon 

Appaaxaneo 

Color. APBA 

Vacar. PPH 

Purity: Parchloroothylona by 
Voltaa % G.C. 

lopuritiaa: Othar haloganacad 

O^s faydsoearbons 

Odor 

Spot Taat 

Nocvolatila Raaidua, ppa 

Acid Aeeapcanea 

1.61 

13.4 

1.63 

Claar. Fraa of Sadlaant 
Siispandad tfatarial 

23 mavlmai 

SO Mxiwun 

99.3 aintaua 

.3% aaTlwBi 

.3% 

Charaetaristic; no 
raaidual 

No Spot or Stain 

SO aaaeii 

.02 
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SUBSTANCE I Z'ENT IFI GAT IQN 

^ FTEC-MUMBEE I WZ'-ZO'---
FUBSTAriCE: ETHYLENE GLYCOL 

TFADS NAMES/SYNONYMS; 
I.Z-OIHrDROXYETHANE: 1.Z-ETHANEZIZL: ETHYLENE ALCOHOL: GLYCOL: 
GLYCOL ALCOHOL; MONOETHVLENE GLfCCL: DOUTHERM 3R 1: ETHANE-l,Z-OICL; 
LUTROL-®: MACROGOL 400 BPC; M.S.3.x TESCOL: Z-HVDROXYETHANOL; 
ETHYLENE 01 HYDRATE; DQWTHERM SRx •:2H6a2: 0HS0«94'X» 

ChEniCAL FAMILY; 
GL YCOL 

'MOLECULAR FORMULA; H-0-C-H2-C-H2-0-^ MOLECULAR WEIGHT; 62.07 

GERCLA RATINGS 'SCALE 0-3): HEALTH-2 FIRE-l REACTIVITV-O PERSISTENCE=0 
NFPA RATINGS (SCALE 0-4): HEALTH-I FIRE«1 REACTIVITY«0 B 

COMPONENTS AND CONTAMINANTS 

COMPONENT: ETHYLENE GLYCOL CASD 107-21-1 PERCENT; 100 

OTHER CONTAMINANTS: NONE 

EXPOSURE LIMIT: 
ETHYLENE GLYCOL: 
SO PPM (12S MG/M3) OSHA CEILING 
SO PPM (12S MG/M3) AC6IH CEILING (VAPOR AND MIST) 

SUBJECT TO SARA SECTION 313 ANNUAL TOXIC CHEMICAL RELEASE REPORTING 

PHYSICAL DATA 

DESCRIPTION: ODORLESS, COLORLESS, HYGROSCOPIC LIQUID WITH A SWEET TASTE. 

BOILING POINT: 388 F (198 C) MELTING POINT: 10 F ( -12 C) 

SPECIFIC GRAVITY: 1.1088 SOLUBILITY IN WATER: SOLUBLE 

VAPOR DENSITY: 2.14 VAPOR PRESSURE: 0«0S MMHG 8 20 C 

OtHER SOLVENTS (SOLVENT - SOLUBILITY): 
SOLUBLE IN ALCOHOL, ACETONE, GLYCEROL, ACETIC ACID, 
ALDEHYDES, KETONES, PYRIDINE: SLIGHTLY SOLUBLE IN ETHER: PRACTICALLY II^CLUBLE 
IN BENZENE, PETRQLmMr.ETOg^Ag^,-- CHLORINAT^. . 



• 

r :NT?-riu5C'jLr^i=.-=iT _:_j; r:- •-r :rjT=-MUr~'_*i_.-.= —=^=.= --
:=~~ rG.•'^ 5 •_fJFSrC'^.TEI- FQu'^E-r-An „ZLC'; 

-''.'"-•T-Erj M -I'-TA F.TECE): FErFODUCTIVE EFFEZTS CATi -.FTECE;. 
A=::'.c"GEM =T;;TUS: "CTJE. 
'Ci^c. EF-E~~3: IFF.ITi^r-iT— irJHALi-iTIDN, SKir^. E.YE. 

-•;jrE --T I-.ITV LEVEL; ^OrEFATELY TOXIC BY INGErTIZrJ; HLISHTL:' -r-. -.y 
-EirFF">-

-• --.FGE- EF=^EC-=; ZEMTFFL NERVOUS SYSTEM DEFRESSANT: NEFHRGTC* Iri; ricUR'-T-i 
= 0!HONING -lAY AFFECT THE LUNGS, HEART. BLOOD. BRAIN AND LlVEF. 

HEALTH EFFECTS AND FIRST AID 

INHALATION: 
ETHYLENE GLYCOL: 
IRRITANT. 
ACUTE EXPOSURE- INHALATION IS UNLIKELY AT ROOM TEMPERATURE. DUE TO THE L'-^W 

VAPOR PRESSURE. AEROSOLS AT 140 MG/MC WERE IRRITATING.'AND 200 MG/M3 WEF-
INTOLERABLE CAUSING A BURNING SENSATION OF THROAT AND COUGHING. EXPO=URE^ 
TO HIGH CONCEhiTRATIONS OF MISTS OR AEROSOLS MAY RESULT IN EFFECTS ON^THE 
HEMATOPOIETIC SYSTEM AND CENTRAL NERVOUS SYSTEM WITH HEADACHE. DIZZINESS 
AND DROWSINESS. 

CHRONIC EXPOSURE- HUMANS EXPOSED TO AEROSOLS FROM 3-67 MG/M3 CONTINUOUSLY 
FOR I MONTH REPORTED IRRITATION OF THE RESPIRATORY TRACT. OCCASIONALLY 
SLIGHT HEADACHE AND LOW BACKACHE, BUT NO OTHER SIGNIFICANT ADVERSE 
EFFECTS. CONTINUED EXPOSURE TO VAPORS FROM A PROCESS UTILIZING A MIXTURE 
OF ETHYLENE GLYCOL. BORIC ACID AND AMMONIA HEATED ABOVE 100 C RESULTED IN 
NYSTAGMUS, LYMPHOCYTOSIS AND SUDDEN LOSS OF CONSCIOUSNESS FOR S-10 
MINUTES. NYSTAGMUS OCCURRED 2-3 TIMES WEEKLY UNTIL EXPOSURE CEASED. 
REPEATED EXPOSURE TO SATURATED ETHYLENE GLYCOL VAPORS PRODUCED SLIGHT 
NARCOSIS IN RATS. EFFECTS ON THE FETUS HAVE BEEN REPORTED IN RATS AND MICE 
FOLLOWING EXPOSURE DURING GESTATION. THERE WAS A LIKELIHOOD THAT At LEAST 
A PORTION OF THE EFFECTS RESULTED FROM INGESTION SINCE ANIMALS GROOMED 
CONSTANTLY BEFORE AND AFTER EXPOSURE. 

FIRST AID- REMOVE FROM EXPOSURE AREA TO FRESH AIR IMMEDIATELY. IF BREATHING 
HAS STOPPED, PERFORM ARTIFICIAL RESPIRATION. KEEP PERSON WARM AND AT REST. 
TREAT SYMPTOMATICALLY AND SUPPORTIVELY. GET MEDICAL ATTENTION IMMEDIATELY. 

SKIN CONTACT: 
ETHYLENE GLYCOL: 
IRRITANT. 
ACUTE EXPOSURE- LIQUID MAY DEFAT THE SKIN AND CAUSE MINOR IRRITATION. ANIMAL 
STUDIES INDICATE THAT LETHAL AMOUNTS MAY BE ABSORBED THROUGH INTACT SKIN. 
ONE CASE HAS BEEN REPORTED OF COMA ACCOMPANIED BY MIOSIS AND SLOWED PULSE 
4 HOURS AFTER MASSIVE APPLICATION OF AN ECZEMA REMEDY CONTAINING ETHYLENE 
GLYCOL. SENSITIZATION REACTIONS MAY OCCUR IN DEVIOUSLY EXPOSED PERSONS. 

CHRONIC EXPOSURE- A SLIGHT MACERATING ACTION ON THE SKIN MAY RESULT FROM 
VERY SEVERE, PROLONGED EXPOSURE. REPEATED OR PROLONGED CONTACT MAY RESULT 
IN SENSITIZATION. 

FIRST AID- REMOVE CONTAMINATED CLOTHING AND SHOES IMMEDIATELY. WASH AFFECTED 
AREA WITH SOAP OR MILD DETERGENT AND LARGE AMOUNTS OF WATER UNTIL NO 
EVIDENCE OF CHEMICAL REMAINS (APPROXIMATELY 15-20 MINUTES). GET MEDICAL 
ATTENTION IMMEDIATELY. 

EYE CONTACT 



"HE 5EVE?.ITy dr -01 sdNI.NG -iO'JIF.ES ADMINIETPATICN -p 
-0".^.- :0=E FEOUIFED SHOULD SE HAC-E =Y dUALIFlED =-lESICAL =E=SCMNEL. 

I'S-IVLE'IE OLYCQL POISONING; 
I:-.E E--HMCL. ".'v-. lOO FROCFi. 1.5 fIL/K 3 ORALLY INITIALLY. DILUTED "0 r-iC 
vC-FE "HAN f:; SCLUTION. FOLLOWED BY 0.5-^1.0 riL/> G EVEFV I HOURS IRALL' "R 
: iTFAvENCUSLV "•IF; 4 DAYS TO PREVENT HETABOLISM OF INGESTED ETHYLENE "= 

:/ALATE. 5L00D ETHANOL LEVEL SHOULD BE IN THE RANGE 1-1.5 ̂ 'G/NL. •MVE'" 
:ALZ:-JM GLUCONATE. lO ML OF IOT. SOLUTION DILUTED IN 1 LITER OF 5:1 GLUC-'=-. 
IM^FAVENOUSLY A3 NECESSARY TO MAINTAIN NORMAL SERUM CALCIUM LEVELS. ••"ALc" 
ADMINISTRATION MAY CAUSE ANURIA DUE TO PRECIPITATION OF CALCIUM OXALATE *•' 
"HE SIDNEYS '.DREISBACH, HANDBOOK OF POISONING, IITH ED. j . IN THE ABSENCE* 
= E?JAL IMPAIRMENT. FORCE FLUIDS TO 4 LITERS DAILY TO INCREASE SYCRETION 
PERFORM HEMODIALYSIS. ANTIDOTE SHOULD BE ADMINISTEF;ED BY QUALIFIED MEDI-AL 
PERSONNEL. 

ORAL OR INTPAVENOUS ADMINISTRATION OF 4-METHYLPYRAZOLE INHIBITS ALCOHOL 
DEHYDROGENASE AND HAS BEEN USED EFFECtlV^Y AS AN ANTIDOTE FOR METHANOL OR 
ETHYLENE GLYCOL POISONING -ELLENHORN AND BARCELOUX. MEDICAL TOXICOLOGYJ. 

REACTIVITY SECTION 

REACTIVITY: 
STABLE UNDER NORMAL TEMPERATURES AND PRESSURES. 

INCOMPATIBILITIES: 
ETHYLENE GLYCOL: 

AMMONIUM DICHROMAtE: IGNITES « 100 C. 
CKLOROSULFONIC ACiD: TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAiriEr 
CHROMIUM TRIOXIDE: IGNITES ON CONTACT. 
DIMETHYL TEREPHTHALATE • TITANIUM BUTOXIDE: POSSIBLE IGNITION. 
OLEUM: TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINER. 
OXIDIZERS (STRONG): FIRE AND EXPLOSION HAZARD. 
PERCHLORIC ACID; VIOLENT DECOMPOSITION. 
PHOSPHORUS(V) SULFIDE: EXPLOSIVE REACTION ON HEATING. 
POTASSIUM DICHROMATE: VIGOROUS EXOTHERMIC REACTION G 100 C. 
POTASSIUM PERMANGANATE: IGNITES ON CONTACT. 
SILVER CHLORATE: IGNITES « 100 C. 
SILVERED COPPER WIRE: IGNITES. 
SODIUM CHLORITE: IGNITES 0 100 C. 
SODIUM HYDROXIDE: EXPLOSION HAZARD. 
SODIUM PEROXIDE: IGNITES ON CONTACT. 
SULFURIC ACID: TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINER. 
URANYL NITRATE: IGNITES 0 100 C. 

DECOMPOSITION: ^ 
THERMAL DECOMPOSITION PRODUCTS MAY INCLUDE TOXIC OXIDES OF CARBON. 

POLYMERIZATION: 
HAZARDOUS POLYMERIZATION HAS NOT BEEN REPORTED TO OCCUR UNDER NORMAL 
TEMPERATURES AND PRESSURES. 

STORAGE-DISPOSAL • 



m 

=£' .---.JMT£.INED BREATHING AFFARATUS WITH A -FULL =ACEFIECE 3FEF;ATED IN 
= FE=5UF.E-:EMAND OR OTHER FQ5ITIVE PRESSURE MODE. 

-C'R =-:?.E.-:i-Hr:NG AND OTHER IMMEDIATELY DANGEROUS TO LIFE OR HEALTH CONDITIO.-JE: 

SELF-'-QNTAINED BREATHING APPARATUS WITH FULL FACEPIECE GFEFATED IN 
PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE. 

5UPPLIED-AIR RESPIRATOR WITH FULL FACEPIECE AND OPERATED IN FRESSURE-GEMArgD 
OR OTHER POSITIVE PRESSURE MODE IN COMBINATION WITH AN AUXILIARY 
SELF-CONTAINED BREATHING APPARATUS OPERATED IN PRESSURE-DEMAND OR OTHEP 
POSITIVE PRESSURE MODE. 

CLOTHING: 
EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE (IMPERVIOUS) CLOTHING AND EQUIPMENT 
TO PREVENT REPEATED OR PROLONGED SKIN CONTACT WITH THIS SUBSTANCE. 

GLOVES: 
EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE GLOVES TO PREVENT CONTACT WITH -HIS 
SUBSTANCE. 

EVE PROTECTION: 
EMPLOYEE MUST WEAR SPLASH-PFQOF OR DUST-RESISTANT SAFETY GOGGLES TO PREVENT 
EYE CONTACT WITH THIS SUBSTANCE. 

EMERGENCY EYE WASH: WHERE THERE IS ANY POSSIBILITY THAT AN EMPLOYEE'S EYES MAY 
BE EXPOSED TO THIS SUBSTANCE, THE EMPLOYER SHOULD PROVIDE AN EYE WASH 
FOUNTAIN WITHIN THE IMMEDIATE WORK AREA FOR EMERGENCY USE. 

AUTHORIZED BY- OCCUPATIONAL HEALTH SERVICES. INC. 

CREATION DATE: 04/24/83 REVISION DATE: 10/09/90 



USED OIL 
MATERIAL SAFETY DATA SHEET 

SECTION I" PRODUCT INFORMATION 

Safety-Klc«n Corporatlpa - 777 Bi){ Timber Road • Elgin, IL 60L23 
For Froduct/^ics Informatioa Call 70if697-i460 

EMERGENCY TELEPHONE MEDICAL: TRANSPORTATION: 

The** auiiibM'* M* for MfHrrsmvy UM 
Itnly. If fctt Scalrc no«-«m«rg<B«.7 

pl«*a* enlt the fdcplioat aambcr 
llacd abo>«. 

S(K)/M2-59«$ or 312/942-5969 
a t;sH rotsotr CONTROL CKNTEJI 
CUICACO, ILLINOIS (24 HOUKS) 

S00/424-93W 
CHEMTREC 

IDENTITY {TRADE NAME): 

SK PART NUMBER: 

FAMILY/CHEMICAL NAME: 

PRODUCT USAGE: 

USED OIL 

MIXED WASTE OILS 

SUrrLBVlENTAL FUEL 

SECTION II - HAZARDOUS COMPONENTS 

21^ 
*»• *«oa 

SYVQMYM 

WimMinofil 
Oil* 

8S-100 

CAS m-
K/E 

iAtialy • muturc ot uoraatic. panilisie, cicfiiiH;, 
hy^racMboa*. May coAUin chloctMiLl 

compound* •* impuniie*. 

WMo/sotid* m 

M*y cvnuia oculi ** iin|wmiet. 

N/B »NocKii*bIi*hed 
* SM SoeiiOA X • Oihct Rc|ulaieiy Infoflntiieo 

0-15 Nffi 

OSHA 

(Miacnioa) 

BK 

AGCIH 
TLV , 
CDU^W 
s 

(MimnIC 
10^ 

m 

SECTION ni ~ PHYSICAL DATA 

PHYSICAL STATE, 
APPEARANCE AND ODOR: 

'OIUNG POINT: 

MEtTINO POINT: 

EVAPORATION RATE: 

PERCENT VOLATILE: 

- UFORDIWS/TF.-

VAPOR PRESSURE: 

S UBHJTY IN WATER: 

.1: 

SPECIFIC GRAVITY: 

Black liquid, mild peuoletim odor. 

>500»F 

Not Applicable 

NotEsiablishcd 

Majority 

Not Established 

Not Eelablishcd 

Not Established 

Not Established 

Less Than 1.0 



CHRONIC: Pn>Iongal and/a repealed contact may cause drying and cracking of the skin or dexmadtu. 

:HER POTENTIAL HEALTH HAZARDS: 

is. ^ 

o?-
The impuntica that may be present arc not expected to add sigiuTicanily to the effects of exposure. 

MEDICAL CONDITIONS 
AGGRAVATED BY EXPOSURE: 

fndividuals with pre*cxi5(iAg central iKTvoua system dysfunction may have increased susceptibility to the 
effects of exposure. Contact with skin may aggravate pit-cxisting dermatitis. 

CARCINOGENICITY: Used motor oils are listed by lARC as suspected carcinogens. 

SECTION Vn - EMERGENCY AND FIRST AID PROCEDURES 

EYES: 

SKIN: 

INGESTION: 

INHALATION: 

Pot direct contact, flush eyes with water for 15 minutes lifting upper and lower lids occasiooally. 
Consult physician if irriuiion or pain persists. If irritation or redness ftom exposure to vapors or 
mists develbp, move victim away firom exposiue into fresh air. 

Remove contaminated clothing. Wash skin twice with soap and water. If irritation devdt^ and 
persisLs, consult a {Aysician. 

If conscious, dilute with 4 to 8 ounces of water and seek immediate medical attention. DO NOT 
induce vomiting. 

Remove to fresh air immediately. Use oxygen if there is difficulty breathing or anilicitd 
respiration if rcspiiatioo has stopped. Do not leave victim unattended. Seek immediate mMtk-ai 
attenuon if necessary. 

SECTION VIII - PRECAUTIONS FOR SAFE USE AND HANDLING 

SPILL 
PROCEDURES: 

WASTE DISPOSAL 
METHODS: 

HANDUNG 
PRECAUTIONS: 

SHIPPING AND 
STORING 
PRECAUTIONS: 

f IMPERSONAL 
« fUYCIENB: 

Remove all ignition sources. Ventilate area and avoid breathing vapors. Foe large 
area and deny entiy. If possible, contain as a liquid for possible re-iefining. Absorb onto sand or 
other absorbent maieriaL Shovd into closable container for disposal Wear protective equipment 
speciffed below. Contain away from surface waters and sewers. 

Dispose in accordance with Federal, Siate^ and local regulaiions. Cooiaa Safey-KJecn regartfrng 
recycling. 

Avoid contact with eyes, skin or clothing. Use in weU ventilated area and avoid breathing vapors 
or mists. Keq> away from heat, sparks and Open flames. 

Empty produn containers may contain product residue. Do not piessuiize, cut, heai^ weld^ grind 
or expose containers to flame ur tidier sources of Ignitkw. Keep conuUner tightly cItMed when not 
in use andduiing transport. 

Use good personal hygiene. Wash ihumughly with soap and water after handling and before 
eating, tlruiklng or using tobacco products. Luuiulcr cuoiaminated clothing and clean protective 
equipment befotcreuse. 

t r% * V» . ̂  4 



MATERIAL SAFETT DATA SHEET 
BASE OIU 

SSCTZON Z — ZOSmZTY 
ZNS-OBJCATZOlf 

BRESLUBE 
DIVISION OF SAFETY KLEEH CANADA 
INC, 
REGIONAL ROAD #17 
P. 0. BOX 130 
BRESLAU, ONTA^O, CANADA 
EMERGENCY PHONE NUMBERS• 
519-648-2291 
519-648-2204 (24 HOURS) 
1-800-265-2444 (ONTARIO) 
1-800-265-2792 (U.S.A.) 
PRODUCT IDENTIFIER: BresLube -
B8SHT - B500HT Basa Oils 
Family/Chemical Na»a: Ra-rafined 
lubricating oil; Hydrocarbon 
SYNONYMS: HVZ p^affinic 
patroleua oil 
PRODUCT USAGE: A basd oil Vllich 
does not contain additives. Used 
for certain lubrication 
activities and as a base oil 
which nay ]»e blended with 
additives. 
This Material Safety Data Sheet 
is prepared as a generic sheet 
for the family of products 
listed in the Identity section 
above. 

SBCZZON II — HAZARDOUS 
INORSDZSNTS 

These products are not basaxdous 
in their noraal intended usage. 
However if these products are to 
be used in applications where 
oil nists are generated, please 
refer to the section of this 
sheet entitled Other 
Infomation-

SSCTZON ZZZ PHYSICAL DATX 

PHYSICAL STATE: Liquid 
APPEARANCE AND OTOUR: Joaber 
viscous liquid with a 
characteristic petroleum odour. 
Odour threshold: Not determined 
BOILING POINT: Hide range. 
Generally > 260<»c (500®F> 
FI^ZIHG POINTS Hot applicable 

BRESLUBE 
BASE OILS 

EVAPORATION RATE: Very slow at , 
room temperature. Approx. 100OX 
slower than ethyl ether. 
PERCENT VOLATILE: Negligible 
VAPOUR DENSITY: Not determined. 
Heavier than air. 
VAPOUR PRESSURE: At 25^C, <1 X 
10"^ mm Hg estimate from similar 
product 
SOLUBILITy IN WATER: At 20°C, 
insoluble 
PH: Not determined. 
SPECIFIC GRAVITY: i^prox. 0.85 -
0.88 e 1S.5°C (6D^F) (H2O = 1) 
COEFFICIENT OF HATER/OIL 
DISTRIBUO^OH: Kot determined. 

SECTION IV — FIRE AND EXPLOSION 
HAZARD DATA 

FLASH POINT: 171'-C (340'^F) 
minimum. Cleveland ̂ en Cup. 
FIRE POINT: Not determined; 
Estimated to be 10 - 20 C° (18 -
36 F'^) higher than flash point. 
CONDITIONS OF FLAMMABILITY: Most^ 
be heated to st:tstain flames. 
FLAlflfABLE LIMITS ̂  AIR - LOWER: 
Not determined. (lA typical for 
petroleum product mists) 
FLAMMABLE LIMITS IN AIR - UPPER: 
Not determined. (10% typical 
for petroleum product mists) 
SXTINGUISHIMG MEDIA: Carbon 
Dioxide, Foam, Dry Chemical# 
Water Spray. Water jets or foam 
may cause frothing and cause 
material to spread. 
FIRS FIGHTING PROCEDURES — 
SPECIAL: Use self-contained 
breathing apparatus. Keep 
storage ta:^ cool using water 
spray. 
UNUSUAL TtRS AND EXPLOSION 
HAZARDS: Decomposition and 
comimistion pro^cts may be 
toxic. Heat^ tanks and drums 
may rupture, e^^lode or be 
thrown into the air. 
HAZARDOUS COMBUBTZON PRODUCTS: 
Thermal decoiiq>08itian and 
burning may produce carbpn 
monoxide, carbon dioxide. 



Mi^IERlAL SAFETIf DATA SHEET 
BASE OILS 

SECTZOH VZI TXRBT AZO 
XEaiSURSS 

EMERGENCY AND FIRST AID 
FROCEDOBER — EYESs Flush eyes 
with water for 15 minutes or 
until irritation subsides. Get 
medical attention if irritation 
persists. 
iHERGENCY AND FIRST AID 
PROCEDURES — SKIN: Promptly 
remove from skin with dry cloth 
followed by thorough washing 
with mild soap and water. Treat 
btrrns from hot oil by running 
xmder cold water. Get medical 
attention if bums are serious. 
EMERGENCY AND FIRST AID 
PROCEDDHES — INGESTION: Do not 
induce vomiting because of 
danger of asp^lrating liquid into 
lungs. If conscious, give large 
quantities of water or milk to 
-dilute stomach contents. Do not 
attempt to give anything hy 
mouth to an unconscious person. 
Get medical attention. 
EtSRGENCY XtB) FIRST AID 
-PROCEDURES — INHAIATICK: Remove 
to fresh air. Administer 
artificial re^iration if 
breathing is topped. Get 
laedical attrition. 
EHERGENCY AND FIRST AID 
PROCEDURES ~ OTSER: Remove and 
wash non-iiq>ervious contaminated 
clothing prior to reuse. 

SECTION VZIZ 
XEASDRSS 

PRSVENTZVS 

SECTION TIZX IS) 
LEAN PROCEDURES 

SPILL OR 

SPILL-PROCEDURES^ If possible, 
contain as a liquid for possible 
re-refining. Absorb oxKto sand or 
other absorbent material. Shovel 
into closeable container for 
disposal. Wear protective 
equipment specified below. 
Contain away from surface waters... 
and severs. 

BRESLimE 
BASE OILS 

WASTE DISPOSAL METHODS: Dispose 
in accordance with Federal, 
State, Provincial and local 
regulations. Contact 
manufacturer regarding 
recycling. 

SECTION VIII (b) ~ SPECIAL 
PROTECTION INFORXATIDN 

VENTILATION: Local e}diaust~~" 
recommended ̂ ezre oil mist 
concentration exceeds TLV. 
Hechanical exhaust acceptable. 
PROTECTIVE GLOVES: Wear 
impervious gloves. Necprene or 
nitrile rubber recommended. 
EYE PROTECTION: In cases where 
there is likelihood of eye 
contact, wear splashproof 
goggles. 
RESPIRATORY PROTECTION: None 
required for normal conditions. 
Use approved equi^ent when 
exposed to oil mist 
concentrations above the 
personal exposure limit. 
OTHER PROTECTIVE BQUIPHENT: Wear 
gauntlets and apron, especially 
for transfer of bulk qu£mtities 
of product. 

SECTION VIZI (o) 
PRECAUTIONS 

SPECIAL 

HANDLING PRECAUTIONS: Dp not get 
in ey&a, on skin or clothing. 
Do not inhale mists or heated 
vapors. Do not taste or swallow. 
Use with adequate ventilation. 
Wait for hot oil to cool before 
handling. 
SHIPPING AND STORING 
PRECAUTIONS: Enpty product 
containers may contain {unxtuct 
residue. Do not reuse 
contaixters. Do not pressturize, 
cut, beat, veld, grind or expose 
containers to flame or other 
sources of ignition. Ee^ 
container ti^tly closed when 
not in use and during transport. 



MATERIAL SAFETY DATA SHEET 
DIESEL ENGINE OILS 

BRESLDBE 
DIESEL ENGINE OIL HD-2 

SECTION I — IDENTITY 
INFOEHATION 

BRESLUBE 
DIVISION OF SAFETY-KLEEN CANADA, 
INC. 
REGIONAL ROAD #17 
P.O. BOX 130 
BRESLAU,ONTARIO,CANADA 
NOB IMO 
EMERGENCY PHONE NUMBERS: 
519-648-2291 
519-648^2204 (24 HOURS) 
1-800-265-2444 (ONTARIO) 
1-800-265-2792 (U.S.A.) 
PRODUCT IDENTIFIER: 

SAE low 
SAE 20W20 
SAE 30 
SAE 40 

Family/Chemical Name: Re-refined 
lubricating oil; Hydrocarbon 
SYNONYMS: 

HD-2 low 
HD-2 20W20 
HD-2 30 
HD-2 40 

PRODUCT USAGE: Engine oils used 
for the lubrication of diesel 
engines. 
This Material Safety Data Sheet 
is prepared as a generic sheet 
for the family of products 
listed in the Identity section 
above. 

SECTION II — HAZARDOUS 
INGREDIENTS 

These products are hot hazurdous 
in their nonnal intended usage. 
However if these products are to 
be used in applications where 
oil mists eure generated, please 
refer to the section of this 
sheet entitled Other 
Information. 

SECTION III — PHYSICAL DATA 

PHYSICAL STATE: Liquid. 
APPEARANCE AND ODOUR: Amber 
viscous liquid with a 
cheuracteristic petroleum odour. 
Odour threshold: Not determined 
BOIIJNG POINT; Wide range. 
Generally > 260°C (500°F) 
FREEZING POINT: Not applicable. 
EVAPORATION RATE: Very slow at 
room temperature^ Approx. lOOOX 
slower them ethyl ether. 
PERCENT VOLATILE: Negligible. 
VAPOUR DENSITY: Not determined. 
Heavier them air. 
VAPOUR PRESSURE; At 25®C, <1 X 
10~^mm Hg estimate from similar 
product. 
SOLUBILITY IN WATER: At 20°C, 
insoluble. 
PH: Not determined. 
SPECIFIC GRAVITY: Approx. 0.85 -
0.88 0 15.5®C (60°F) (H2O = 1) 
COEFFICIENT OF WATER/OIL 
DISTRIBUTION: Not. determined. 

r-

SECTION IV ~ FIRE AND EXPLOSION 
HAZARD DATA 

FLASH POINT: 171^C (340^) 
minimvun. Cleveland Open Cup. 
FIRE POINT: Not determined; 
Estimated to be 10 - 20 C® (18 -
36 F®) higher them flash point. 
CONDITIONS OF FLAMMABILITY: Must 
be heated to sustain flames. 
FLAMMABLE LIMITS IN AIR - LOWER: 
Not determined (1% typical for 
petroleum product mists). 
FLAMMABLE LIMITS IN AIR - UPPER: 
Not determined (10% typical for 
petroleum product mists). 
EXTINGUISHING MEDIA: ceurbon 
Dioxide, Foam, Dry Chemical, 
Water Spray. Water jets or foam 
may cause frothing emd cause 
material to spread. 
FIRE FIGHTING PROCEDURES — 
SPECIAL: Use self-contained 
breathing appeuratus. Keep 
storage tanks cool using water 
.spray. 



M41ERIAL SAFETY DATA SHEET 
DIESEL ENGINE OILS 

BRESLUBE 
DIESEL ENGINE OIL HD-2 

SECTION VZ — HEALTH Hl^ARD DATA 
COMTXNUSO • • • 

MUTAGENICITY: This product has 
been tested by the Modified 
Salmonella Mutagenicity Assay 
and is predicted to be non-
mutagenic. 
TOXICOLOGICALLY SYNERGISTIC 
PRODUCTS: Not deteniined. 

SECTION VII — FIRST AID 
MEASURES 

EMERGENCY AND FIRST AID 
PROCEDURES — EYES: Flush eyes 
with wat^ for 15 minutes or 
\intil irritation subsides. Get 
medical attention if irritation 
persists. 
EMERGENCY AND FIRST AID 
PROCEDURES — SKIN: Promptly 
remove from skin with dry cloth 
followed by thorough washing 
with mild soap suid water. Treat 
bums from hot oil by running 
under cold water. Get medical 
attention if bums eure serious. 
EMERGENCY AND FIRST AID 
PROCEDURES — INGESTION: Do not 
induce vomiting because of 
damger of aspirating liquid into 
liings. If conscious, give leurge 
quantities of water or milk to 
dilute stomach contents. Do not 
attempt to give euiything by 
mouth to em imconscious person. 
Get medical attention. 
EMERGENCY AND FIRST AID 
PROCEDinUES — INHALATION: Remove 
to-fresh air. Administer 
artificial respiration if 
breathing is stopped. Get 
medical attention. 
EMERGENCY AND FIRST AID 
PROCEDURES — OTHER: Remove and 
wash non-impervious contaminated 
clothing prior to reuse. 

SECTION VIII — PREVENTIVE 
MEASURES 

SECTION VIII (a) — SPILL OR 
LEAK PROCEDURES 

SPILL PROCEDURES: If possible, 
contain as a liquid for possible 
re-refining. Absorb onto sand or 
other eJssorbent material. Shovel 
into closeedsle container for 
disposal. Weem protective 
equipment specified below. 
Contain away from surface waters 
and sewers. 
HASTE DISPOSAL METHODS: Dispose 
in accordemce with Federal, 
State, Provincial emd local 
regulations. Contact 
memufacturer regeurding 
recycling. 

SECTION VIII (b) — SPECIE 
PROTECTION INFORMATION 

r-
VENTILATION: Local exhaus€ 
recommended where oil ipdst 
concentration exceeds IliV. 
Mechanical exhaust accepted>le. 
PROTECTIVE GLOVES: Wear 
impervious gloves. Neoprene or 
nitrile rubber recommended. 
EYE PROTECTION: In cases where 
there is likelihood of eye 
contact, wear splashproof 
goggles. 
RESPIRATORY PROTECTION: None 
required for normal conditions. 
Use approved equipment when 
exposed to oil mist 
concentrations above the 
personal exposure limit. 
OTHER PROTECTIVE EQUIPMENT: Wear 
gauntlets and apron, especially 
for transfer of bulk qumtities 
of product. 

3 



MATERIAL SAFETY DATA SHEET 
DIESEL ENGINE OILS 

SECTION I -- IDENTITY 
INFORMATION 

BRESLUBE 
DIVISION OF SAFETY-KLEEN CANADA, 
INC. 
REGIONAL ROAD # 17 
P. O. BOX 130 
BRESLAU,ONTARIO,CANADA 
NOB IMO 
EMERGENCY PHONE NUMBERS: 
519-648-2291 
519-648-2204 (24 HOURS) 
1-800-265-2444 (ONTARIO) 
1-800-265-2792 (U.S.A.) 
PRODUCT IDENTIFIER: 

SAE 5H30 SAE lOH 
SAE 10H30 SAE 20W20 
SAE 10W40 SAE 30 
SAE 15W40 SAE 40 

SAE 50 

Feunily/Chemical Name: Re-refined 
Itibricating oil; Hydrocarbon 
SYNONYMS: 

SHD 5W30 SHD low 
SHD 10W30 SHD 20W20 
SHD 10W40 SHD 30 
SHD 15H40 SHD 40 

SHD 50 

PRODUCT USAGE: Engine oils used 
for the lubrication of diesel 
engines. 
This Material Safety Data Sheet 
is prepeured as a generic sheet 
for the family of products 
listed in the identity section 
above. 

SECTION II —HAZARDOUS 
INGREDIENTS 

These products are not hazardous 
in their normal intended usage. 
However if these products are to 
be used in applications where 
oil mists eure generated, please 
refer to the section of this 
sheet entitled Other 
Information. 

BRESLUBE 
DIESEL ENGINE OIL SHD 

SECTION III — PHYSICAL DATA 

PHYSICAL STATE: Liquid. 
APPEARANCE AND ODOUR: Amber 
viscous liquid with a 
characteristic petroleum odoiir. 
Odour threshold: Not determined. 
BOILING POINT: Wide range. 
Generally > 260®c (500®F) 
FREEZING POINT: Not applicable. 
EVAPORATION RATE: Very slow at 
room temperature. Appror. lOOOX 
slower th2Ui ethyl ether. 
PERCENT VOLATILE: Negligible. 
VAPOUR DENSITY: Not determined. 
Heavier than air. 
VAPOUR PRESSURE: At 25°C, <1 x 
10~3]nm Hg estimate from simileu: 
product. 
SOLUBILITY IN WATER: At 20°C, 
insoluble. 
PH: Not determined. 
SPECIFIC GRAVITY: Approx. 0.85 -
0.88 0 15.5°C (60°F) (H2O = 1) 
COEFFICIENT OF WATER/OIL 
DISTRIBUTION: Not determined. 

SECTION IV > 
iTAgann DATA 

FIRS AND EXPLOSION 

FLASH POINT: 171"C (340"F) 
minimtua. Clevelemd Open Cup. 
FIRE POINT: Not determined; 
Estimated to be 10 - 20 C° (18 -
36 F°) higher them flash point. 
CONDITIONS OF FLAMMABILITY: Must 
be heated to sustain flames. 
FLAMMABLE LIMITS IN AIR - LOWER: 
Not determined (1% typical for 
petroleum product mists). 
FLAMMABLE LIMITS IN AIR - UPPER: 
Not determined (10% typical for 
petrolevm product mists). 
EXTINGUISHING MEDIA: Ceurbon 
Dioxide, Foam, Dry Chemical, 
Water Spray. Water jets or foam 
may cause frothing and cause 
material to spread. 
FIRE FIGHTING PROCEDURES — 
SPECIAL: Use self-contained 
breathing appematus. Keep 
storage tanks cool using water 
spray. 



MATERIAL SAFETY DATA SHEET 
DIESEL ENGINE OILS 

SECTION VZ—- HEALTH HAZARD DATA 
CONTINUED... 

MUTAGENICITY: This product: has 
been tested by the Modified 
Salmonella Mutagenicity Assay 
and is predicted to be non-
mutagenic. 
TOXICOLOGICALLY SYNERGISTIC 
PRODUCTS: Not determined. 

SECTION VII — FIRST AID 
MEASURES 

EMERGENCY AND FIRST AID 
PROCEDURES — EYES: Flush eyes 
with water for 15 minutes or 
Tintil irritation subsides. Get 
medical attention if irritation 
persists. 
EMERGENCY AND FIRST AID 
PROCEDURES — SKIN: Promptly 
remove from skin with dry cloth 
followed by thorough washing 
with mild soap euid water. Treat 
bums from hot oil by running 
under cold water. Get medical 
attention if bums are serious. 
EMERGENCY AND FIRST AID 
PROCEDURES ~ INGESTION: Do not 
induce vomiting becaiise of 
danger of aspirating liquid into 
Itings. If conscious, give leurge 
quantities of water or milk to 
dilute stomach contents. Do not 
attempt to give anytoing by 
mouth to an unconscious person. 
Get medical attention. 
EMERGENCY AND FIRST AID 
PROCEDURES — INHALATION: Remove 
to fresh air. Administer 
artificial respiration if 
breathing is stopped. Get 
medical attention. 
EMERGENCY AND FIRST AID 
PROCEDURES — OTHER: Remove md 
wash non-impervious contaminated 
clothing prior to reuse. 

BRESLUBE 
DIESEL ENGINE OIL SHD 

SECTION VIII 
MEASURES 

PREVENTIVE 

SECTION VIII (a) ~ SPILL OR 
LEAK PROCEDURES 

SPILL PROCEDURE: If possible, 
contain as a liquid for possible 
re-refining. Absorb onto semd or 
other absorbent material. Shovel 
into closeable container for 
disposal. Hear protective 
equipment specified below. 
Contain away from surface waters 
cmd sewers. 
HASTE DISPOSAL METHODS: Dispose 
in accordemce with Federal, 
State, Provincial and local 
regulations. Contact 
manufacturer regarding 
recycling. 

SECTION VIII (b) — SPECU^ 
PROTECTION INFORHATION 

VENTILATION: Local exhaust 
recommended \diere^oil mist 
concentration exceeds TLV. 
Mechanical exhaust acceptable. 
PROTECTIVE GLOVES: Wear 
impervious gloves. Neoprene or 
nitrile rubber recommended. 
EYE PROTECTION: In cases where 
there is likelihood of eye 
contact, wear splashproof 
goggles. 
RESPIRATORY PROTECTION: None 
required for normal conditions. 
Use approved equipment when 
exposed to oil mist 
concentrations ediove "^e 
personal exposure limit. 
OTHER PROTECTIVE EQUIPMENT: Hear 
gauntlets emd apron, especially 
for txansfer of bulk quanti'ties 
of product. 



MATERIAL SAFETY DATA SHEET 
FUEL OILS 

SECTION I — IDENTITY 
INFOSMATION 

BRESLUBE ^ 
DIVISION OF SAFETY-KLEEN CANADA, 
INC. 
REGIONAL ROAD #17 
P. O. BOX 130 
BRESLAU, ONTARIO, CANADA 
EMERGENCY PHONE NUMBERS: 
519-648-2291 
519-648-2204 (24 HOURS) 
1-800-265-2444 (ONTARIO) 
1-800-265-2792 (U.S.A.) 
PRODUCT IDENTIFIER: 

BresLiibe # 2 Fuel Oil. 

Family/Chemical Name: 
Hydroceur'bon. 
SYNONYMS: Diesel Fuel: Fuel Oil. 
PRODUCT USAGE: A #2 Fuel oil 
equivalent used in leurge boilers 
or furnaces. 
This Material Safety Data Sheet 
is prepared as a generic sheet 
for the family of products 
listed in the Identity section 
above. 

SECTION II • 
INGREDIENTS 

HAZARDOUS 

SPECIFIC CHEMICAL NAME: Fuel Oil 
#2 
PERCENT: 100% 
CAS REGISTRY: 68476-30-2 
HAZARD: Toxic Material; 
Combustible Liquid. 

SECTION III — PHYSIClkL DATA 

PHYSICAL STATE; Liquid. 
APPEARANCE AND ODOUR: Amber 
liquid with a cheuracteristic 
odour. Odour threshold: Not 
determined. 
BOILING POINT: Wide range. 
FREEZING POINT: Not applicable. 

BRESLUBE 
FUEL OILS 

EVAPORATION RATE: Slow at room 
temperattire. Approx. lOOOX 
slower than ethyl ether. 
PERCENT VOLATILE: Negligible. 
VAPOUR DENSITY: Not determined. 
Heavier than air. 
VAPOUR PRESSURE: At 25°C, <1 x 
10"^ mm Hg estimate from similar 
product. 
SOLUBILITY IN WATER: At 20°C, 
insoluble. 
PH: Not determined. 
SPECIFIC GRAVITY: Approx. 0.84 -
0.86 e 15.5®C (60°F) (H2O = 1) 
COEFFICIENT OF WATER/OIL 
DISTRIBUTION: Not determined. 

SECTION IV -
HAZARD DATA 

FIRE AND EXPLOSION 

FLASH POINT: 50"C (132"F) 
minimum. Cleveland Open Chip. 
FIRE POINT: Not determined; 
Estimated to be 10 - 20 C° (18 -
36 F°) higher them flash point. 
CONDITIONS OF FLAMMABILITY: Must 
be heated to sustain flames. 
FLAMMABLE LIMITS IN AIR - LOWER: 
Not determined (1% typical for 
petroleum product mists). 
FLAMMABLE LIMITS IN AIR - UPPER: 
Not determined (10% typical for 
petroleum product mists). 
EXTINGUISHING MEDIA: Carbon 
Dioxide, Foeun, Dry Chemical, 
Water Spray. Water jets or foam 
may cause frothing emd Cause 
material to spread. 
FIRE FIGHTING PROCEDURES — 
SPECIAL: Use self-!-contained 
breathing app£uratus. Keep 
storage temks cool using water 
spray. 
innJSUAL FIRE AND EXPLOSION 
HAZARDS: Decomposition emd 
combustion products may be 
toxic. Heated tanks and drums 
may rupture, explode or be 
thrown into the air. 



MATERIAL SAFETY DATA SHEET 
FUEL OILS 

SECTION VII — FIRST AID 
MEASURES 

EMERGENCY AND FIRST AID 
PROCEDURES -- EYES: Flush eyes 
with water for 15 minutes or 
until irritation subsides. Get 
medical attention if irritation 
persists. 
EMERGENCY AND FIRST AID 
PROCEDURES — SKIN: Promptly 
remove from skin with dry cloth 
followed by thorough washing 
with mild soap and water. Treat 
burns from hot oil by running 
under cold water. Get medical 
attention if bUms are serioUs. 
EMERGENCY AND FIRST AID 
PROCEDURES — INGESTION: Do not 
induce vomiting because of 
danger of aspirating licpiid into 
lungs. If conscious, give large 
quantities of water or milk to 
dilute stomach contents. Do not 
attempt to give anything by 
mouth to an unconscious person. 
Get medical attention. 

EMERGENCY AND FIRST AID 
PROCEDURES — INHALATION: Remove 
to fresh air. Administer 
aurtificial respiration if 
breathing is stopped. Get 
medical attention. 
EMERGENCY AND FIRST AID 
PROCEDURES — OTHER: Remove and 
wash non-impervious contaminated 
clothing prior to reuse. 

SECTION VIII — PRBVKNTIVB 
MBagnpiga 

SECTION VIII (a) — SPILL OR 
LEAK PROCEDURES 

SPILL PROCEDURES: If possible, 
contain as a liquid for possible 
re-refining. Absorb onto sand or 
other edisorbent material. Shovel 
into closeable container for 
disposal. JUear protective 

BRESLUBE 
FUEL OILS 

equipment specified below. 
Contain away from surface waters 
emd sewers. 
WASTE DISPOSAL METHODS: Dispose 
in accordance with Federal, 
State, Provincial and local 
regulations. Contact 
manufa«3turer regzurding 
recycling. 

SECTION VIII (b) — SPECIE ^ 
PROTECTION INFORMATION 

VENTILATION: Local exhaust ^ 
recommended where oil mist 
concentration exceeds TLV. 
Mechemical exhaust accepteJale. 
PROTECTIVE GLOVES: Wear 
impervious gloves. Neoprene or 
nitrile rubber recommended. 
EYE PROTECTION: In cases where 
there is likelihood of eye 
contact, wecur splashproof 
goggles. 
RESPIRATORY PROTECTION: NOne 
required for normal conditions. 
Use approved equipment when 
exposed to oil mist 
concentrations above the 
personal exposure limit. 
OTHER PROTECTIVE EQUIPMENT: Wear 
gauntlets and apron, especially 
for tremsfer of bulk quantities 
of product. 

SECTION VIII (C) — SPECIAL " 
PRECAUTIONS 

HANDLING PRECAUTIONS: Do hot use 
mouth to suction liquid due to 
aspiration haz€u:d. Do not get in 
eyes, on skin or clothing. Do 
not inhale mists or heated 
vapors. Do not taste or swallow. 
Use with adequate ventilation. 



MATERIAL SAFEIY DATA SHEET 
BRESLUBE FUEL OILS 

SECTION I ~ 
INFOBNATION 

IDENTITY 

PETROCON 
DIVISION OF SAFETY-KLEEN CANADA 
INC. 
UNION STREET 
MODENA, PENSYLVANIA 
EMERGENCY PHONE NUMBERS: 
215-383-5262 
519-648-2204 (24 HOURS) 
1-800-265-2444 (ONTARIO) 
1-800-265-2792 (U.S.A.) 
PRODUCT IDENTIFIER: PETROCON # 4 
Low Sulfur Fuel Oil 
Family/Chemical Neune: 
Hydroceurbon. 
SYNONYMS: Fuel oil,Blended 
processed motor, hydraulic, 
chain oils with # 2 oil. 
PRODUCT USAGE: A #4 Fuel oil 
equivalent used in large boilers 
or fximaces. 
This Material Safety Data Sheet 
is prepcired as a generic sheet 
for the family of products 
listed in the Identity section 
above. 

SECTION II — HAZARDOUS 
INGREDIENTS 

SPECIFIC CHEMICAL NAME: Fuel Oil 
#4. 
PERCENT: 100% 
CAS REGISTRY: 68476-30-2. 
HAZARD: Toxic Material; 
Combustible Liquid. 

SECTION III — PHYSICAL DATA 

PHYSICAL STATE: Liquid. ~ 
APPEARANCE AND ODOUR: Black 
petroletxm with a characteristic 
odour. Odour threshold: Not 
determined. 
BOILING POINT: Wide range, 
>149°C. 
(300°F). 

BRESLUBE 
FUEL OIL #4 

FREEZING POINT: Not applicable. 
EVAPORATION RATE: Slow at room 
temperature. Approx. lOOOX 
slower them ethyl ether. 
PERCENT VOLATILE: Negligible. 
VAPOUR DENSITY: Not determined. 
Heavier than air. 
VAPOUR PRESSURE: At 25°C, <1 x 
10""^ mm Hg estimate from 
similar product. 
SOLUBILITY IN WATER: At 20°C, 
insoluble. 
PH: Not determined. 
SPECIFIC GRAVITY: Approx. 0.84 -
0.86 § 15.5°C (60OF) (H2O = 1) 
COEFFICIENT OF WATE2R/0IL 
DISTRIBUTION: Not determined. 

SECTION IV — FIRE AND EXPLOSION 
HAZARD DATA 

FLASH POINT: 99"C (210"F). 
minimum. Clevelemd Open Cup. 
FIRE POINT: Not determined; 
Estimated to be 10 ̂  20 c9 (18 -
36 F°) higher th2m flash point. 
CONDITIONS OF FIAMMABILITY: Must 
be heated to sustain flames. 
FLAMMABLE LIMITS IN AIR - LOWER: 
Not determined (1% typical for 
petroleum product mists). 
FLAMMABLE LIMITS IN AIR ̂  UPPER: 
Not determined (10% typical for 
petroleum product mists). 
EXTINGUISHING MEDIA: C^bon 
Dioxide, Foeun, Dry Chemical, 
Water Spray. Water jets or foam 
may cause frothing and cause 
material to spread. 
FIRE FIGHTING PROCEDURES — 
SPECIAL: Use self-contedmed 
breathing apparatus. Keep 
storage tanks cool using water 
spray. 
UNUSUAL FIRE AND EXPLOSION 
HAZARDS: Decomposition emd 
Combustion products may be 
toxic. Heated tanks emd drums 
may rupture, e:q>lode or be 
thrown into the air. 

.",1-



MATERIAL SAFETY DATA SHEET 
BRESLUBE FUEL OILS 

SECTIOK VII — FIRST AID 
MEASURES 

EMERGENCY AND FIRST AID 
PROCEDURES — EYES: Flush eyes 
with water for 15 minutes or 
lantil irritation subsides. Get 
medical attention if irritation 
persists. 
EMERGENCY AND FIRST AID 
PROCEDURES — SKIN: Promptly 
remove from skin with dry cloth 
followed by thorough washing 
with mild soap eind water. Treat 
burns from hot oil by running 
under cold water. Get medical 
attention if bums are serious. 
EMERGENCY AND FIRST AID 
PROCEDURES — INGESTION: Do not 
induce vomiting because of 
danger of aspirating liquid into 
lUngs. If conscious, give large 
quantities of water or milk to 
dilute stomach contents. Do not 
attempt to give cmything by 
mouth to an unconscious person. 
Get medical attention. 
EMERGENCY AND FIRST AID 
PROCEDURES — INHALATION: Remove 
to fresh air. Administer 
artificial respiration if 
breathing is stopped. Get 
medical attention. 
EMERGENCY AND FIRST AID 
PROCEDURES OTHER: Remove and 
wash non-impervious contaminated 
clothing prior to reuse. 

SECTION VIII — PREVENTIVB 
MEASURES 

SECTION VIII (a) — SPILL OR 
LEAK PROC^URES 

SPILL PROCEDURES: If possible, 
contain as a liquid for possible 
re-refining. Absorb onto sand or 
other absorbent material. ShoveL. 
into closeable container for 

BRESLUBE 
FUEL OIL #4 

disposal. Wear protective 
equipment specified below. 
Contain away from surface waters 
and sewers. 
WASTE DISPOSAL METHODS: Dispose 
in accordance with Federal, 
State, Provincial and local 
regulations. Contact 
manufacturer regarding 
recycling. 

SECTION VIII (b) — SPECIAL 
PROTECTION INFORMATION 

VENTILATION: Local exhaust 
recommended where oil mist 
concentration exceeds TLV. 
Mechanical exhaust acceptable. 
PROTECTIVE GLOVES: Wear 
impervious gloves^ Neoprene or 
nitrile rubber recommended. 
EYE PROTECTION: In cases where 
there is likelihood of eye 
contact, wear splashproof 
goggles. 
RESPIRATORY PROTECTION: None 
required for normal conditions. 
Use approved equipment when 
e:q>osed to oil mist 
concentrations above the 
personal exposure limit. 
OTHER PROTECTIVE EQUIPMENT: Wear 
gauntlets and apron, especially 
for transfer of bulk quantities 
of product. 

SECTION VIII 
PRECAUTIONS 

(C) — SPECIAL 

HANDLING PRECAUTIONS: DO nOt use 
mouth to suction liquid due to 
aspiration hazeurd. Do not get in 
eyes, on skin or clothing. Do 
not inhale mists or heated 
vapors. Do not taste or swallow. 
Use with adequate ventilation. 



MATERIAL SAFETY DATA SHEET 
BRESLUBE FUEL OILS 

SECTION I IDENTITY 
INFGSHATION 

PETROCON 
DIVISION OF SAFETY-KLEEN CANADA 
INC. 
UNION STREET 
MODENA, PENSYLVANIA 
EMERGENCY PHONE NUMBERS: 
215-383-5262 
519-648-2204 (24 HOURS) 
1-800-265-2444 (ONTARIO) 
1-800-265-2792 (U.S.A.) 
PRODUCT IDENTIFIER: PETROCON # 5 
Low Sulfur Fuel Oil. 
Feoaily/Chemical Neune: 
Hydrocarbon. 
SYNONYMS: Fuel oil, blended 
processed motor, hydraulic, 
chain oils with # 2 oil. 
PRODUCT USAGE: A # 5 Fuel oil 
equivalent used in Icirge boilers 
or furnaces. 
This Material Safety Data Sheet 
is prepared as a generic sheet 
for the family of products 
listed in the Identity section 
above. 

SECTION II — HAZARDOUS 
INGREDIENTS 

SPECIFIC CHEMICAL NAME: Fuel Oil 
#5. 
PERCENT: 100% 
CAS REGISTRY: 68476-30-2. 
HAZARD: Toxic Material; 
Combustible Liquid. 

SECTION III — PHYSICAL DATA 

PHYSICAL STATE: Liquid. ~~ 
APPEARANCE AND ODOUR: Black 
petroleum with a characteristic 
odour. Odour threshold: Not 
determined. 
BOILniG POINT: wide range, 
>149°C (300®F). 
FREEZING POINT: Not applicable." 

BRESLUBE 
FUEL OIL #5 

EVAPORATION RATE: Slow at room 
temperature. Approx. lOOOX 
slower than ethyl ether. 
PERCENT VOLATILE: Negligible. 
VAPOUR DENSITY: NOt determined. 
Heavier than air. 
VAPOUR PRESSURE: At 25^C, <1 x 
10~^ mm Hg estimate from 
similar product. 
SOLUBILITY IN WATER: At 20°C, 
insoluble. 
PH: Not determined. 
SPECIFIC GRAVITY: Approx. 0.84 -
0.86 § 15.5°C (60°F) (H2O = 1). 
COEFFICIENT OF WATER/OIL 
DISTRIBUTION: Not determined. 

SECTION IV — FIRE AND EXPLOSION 
HAZARD DATA 

FLASH POINT; 99"C (210"F). " 
minimum. Cleveland Open Cup. 
FIRE POINT: Not determined; 
Estimated to be 10 - 20 C° (18 -
36 F°) higher than flash point. 
CONDITIONS OF FLAMMABILITY: Must 
be heated to sustain flames. 
FLAMMABLE LIMITS IN AIR - LOWER: 
Not determined (1% typical for 
petroleum product mists). 
FLAMMABLE LIMITS IN AIR - UPPER: 
Not determined (10% typical for 
petrolevoa product mists). 
EXTINGUISHING MEDIA: Carbon 
Dioxide, Foam^ Dry Chemical, 
Water Spray. Water jets or foeun 
may cause frothing and cause 
material to spread. 
FIRE FIGHTING PROCEDURES — 
SPECIAL: Use self-contained 
breathing appeuratus. Keep 
storage temks cool Using water 
spray. 
UNUSUAL FIRE A1U3 EXPLOSION 
HAZARDS: Decomposition and 
combustion products may be 
toxic. Heated tanks euid drums 
may rupture, explode or be 
thrown into the air. 



MATERIAL SAFETY DATA SHEET 
BRESLUBE FUEL OILS 

SECTION VIZ — FIRST AID 
HEASURES 

EMERGENCY AND FIRST AID 
PROCEDURES — EYES: Flush eyes 
with water for 15 minutes or 
until irritation subsides. Get 
medical attention if irritation 
persists. 
EMERGENCY AND FIRST AID 
PROCEDURES — SKIN: Promptly 
remove from skin with dry cloth 
followed by thorough washing 
witdi mild soap euid water. Treat 
bums from hot oil by running 
under cold water. Get medical 
attention if b\ams £ure serious. 
EMERGENCY AND FIRST AID 
PROCEDURES — INGESTION: Do not 
induce vomiting because of 
danger of aspirating liquid into 
liings. If conscious, give large 
gu2uitities of water or milk to 
dilute stomach contents. Do not 
attempt to give euiything by 
mouth to an Unconscious person. 
Get medical attention. 
EMERGENCY AITO FIRST AID 
PROCEDURES — INHAIATION: Remove 
to fresh air. Administer 
zurtificial respiration if 
breathing is stopped. Get 
medical attention. 
EMERGENCY AND FIRST AID 
PROCEDURES— OTHER: Remove and 
wash non^impervious contaminated 
Clothing prior to reuse. 

SECTION VIII — PREVENTIVE 
MEASURES 

SECTION VIII (a) — SPILL OR 
LEAK PROCEDURES 

SPILL PROCEDURES: If possible, 
contain as a liquid for possible 
re-refining. Absorb onto sand or 
other edssorbent material. ShoveL-
into closeable container for 

BRESLUBE 
FUEL OIL #5 

disposal. Wear protective 
equipment specified below. 
Contain away from surface waters 
emd sewers. 
WASTE DISPOSAL METHODS: Dispose 
in accordemce with Federal, 
State, Provincia,l and local 
regulations. Contact 
manufacturer regarding 
recycling. 

SECTION VIII (b) — SPECIAL 
PROTECTION INFORMATION 

VENTILATION: Local exhaust 
recommended where oil mist 
concentration exceeds TLV. 
Mechemical exhaust acceptable. 
PROTECTIVE GLOVES: Wear 
impervioiis gloves. Neoprene or 
nitrile rubber recommended. 
EYE PROTECTION: In cases where 
there is likelihood of eye 
contact, wear splashproOf 
goggles. 
RESPIRATORY PROTECTION: None 
required for normal conditions. 
Use approved equipment when 
exposed to oil mist 
concentrations above the 
personal exposure limit. 
OTHER PROTECTIVE EQUIPMENT: Wear 
gauntlets edid apronr especially 
for treuisfer of bulk quantities 
of product. 

SECTION VIII (C) 
PRECAUTIONS 

SPECIAL 

HANDLING PRECAUTIONS: Do not tise 
mouth to suction liquid due to 
aspiration hazard. Do not get in 
eyes, on skin or clothing. Do 
not inhale xd.sts or heated 
vapors. Do not taste or swallow. 
Use with adequate ventilation. 



MATERIAL SAJTOTY DATA SHEET 
HYDRAULIC OILS 

SECTIOH I — IDEMTITY 
INFORMATION 

BRESLUBE 
DIVISION OF SAFETY-KLEEN CANADA 
INC. 
REGIONAL ROAD #17 
P. O. BOX 130 
BRESLAD, ONTARIO, CANADA 
NOB IMO 
EMERGENCY PHONE NUMBERS: 
519-648-2291 
519-648-2204 (24 HODRS) 
1-800-265-2444 (ONTARIO) 
1-800-265-2792 (U.S.A.) 
PRODUCT IDENTIFIER: 

AW 22H AWD46H 
AW 22HL LT22 
AW 32H LT36 
AW 46H LT56 
AW 68H HYD30 
AW lOOH 
AW 150H 

Faaily/chemical Name: Re-refined 
lubricating oil; Hydrocarbon. 
SYNONYMS: 
PRODUCT USAGE: Oils used for 
lubrication within hydraulic 
systems. 
!pxis Material Sa.fety Data Sheet 
is prepared as a generic sheet 
for the fcimily of products 
listed in the Identity section 
above. 

SECTION II — HAZARDOUS 
INGREDIENTS 

These products are not hazardous 
in their normal intended usage. 
However if these products are to 
be used in applications where 
oil mists are generated, please 
refer to the section of this 
sheet entitled Other 
Information. 

SECTION III PHYSICAL DATA 

PHYSICAL STATE: Liquid. 
APPEARANCE AND ODOUR: Amber 
viscous liquid with a 
cheuracteristic petroleum odotir.;'j.5.-
Odour threshold: Not determined. 

BRESLUBE 
ANTIWEAR HYDRAULIC OIL 

BOILING POINT: Wide range. 
Generally > 260°C. (500°F) 
FREEZING POINT: Not applicable. 
EVAPORATION RATE: Very slow at 
room temperature. Approx. lOOOX 
slower than ethyl ether. 
PERCENT VOLATILE: Negligible. 
VAPOUR DENSITY: Not determined. 
Heavier than air. 
VAPOUR PRESSURE: At 25°C, <1 X 
10"^ mm Hg estimate from similar 
product. 
SOLUBILITY IN WATER: At 20°C, 
insoluble. 
PH: Not determined. 
SPECIFIC GRAVITY: Approx. 0.85 -
0.88 e 15.5°C (60°F) (H2O = 1) 
COEFFICIENT OF WATER/OIL 
DISTRIBUTION: Not determined. 

SECTION IV — FIRE AND EXPLOSION 
HAZARD DATA 

FLASH POINT: 171"C (340"F) 
minimum. Clevelemd Open Cup. 
FIRE POINT: Not determined; 
Estimated to be 10 - 20 C® (18 -
36 F°) higher than flash point. 
CONDITIONS OF FLAMMABILITY: Must 
be heated to sustain flames. 
FLAMMABLE LIMITS IN AIR - LOWER: 
Not determined (1% typical for 
petroleum product mists). 
FLAMMABLE LIMITS IN AIR - UPPER: 
Not determined (10% typical for 
petroleum product mists). 
EXTINGUISHING MEDIA: Carbon 
Dioxide, Foam, Dry Chemical, 
Water Spray. Water jets or foam 
may cause frothing ^uld cause 
material to spread. 
FIRE FIGHTING PROCEDURES — 
SPECIAL: Use self-contained 
breathing appeuratus. Keep 
storage teuiks cool using water 
spray. 

UNUSUAL FIRE AND EXPLOSION 
HAZARDS: Decomposition euid 
combustion products may be 
toxic. Heated tanks and drums 
may rupture, e:q>lode or be 
thrown into the air. 



MATERIAL SAFETY DATA SHEET 
HYDRAULIC OILS 

SECTION VII ~ PIRST AID 
MEASURES 

EMERGENCY AND FIRST AID 
PROCEDURES — EYES: Flush eyes 
with water for 15 minutes or 
until irritation subsides. Get 
medical attention if irritation 
persists. 
EMERGENCY AND FIRST AID 
PROCEDURES — SKIN: Promptly 
remove from skin with dry cloth 
followed by thorough washing 
with mild soap and water. Treat 
bums from hot oil by running 
under cold water. Get medical 
attention if bums £ure serious. 
EMERGENCY AND FIRST AID 
PROCEDURES — INGESTION: Do not 
induce vomiting because of 
danger of aspirating liquid into 
Itings. If conscious, give large 
quantities of water or milk to 
dilute stomach contents. Do not 
attempt to give emything by 
mouth to em imconscious person. 
Get medical attention. 
EMERGENCY AND FIRST AID 
PROCEDURES — INHALATION: Remove 
to fresh air. Administer 
2u:i:ificial respiration if 
breathing is stopped. Get 
medical attention. 
EMERGENCY AND FIRST AID 
PROCEDURES — OTHER: Remove and 
wash npn-impervious contaminated 
clothing prior to reuse. 

SECTION VIII 
MEASURES 

PREVENTIVE 

SECTION VIII (a) — SPILL OR 
LEAK PROCEDURES 

SPILL PROCEDURES: If ̂ ssible, 
contain as a liquid for possible 
re^refining. Absorb onto sand or 
other absorbent material. Shovel 
into closecd^le container for 
disposal. We2u: protective 
equipment specified below. • 

BRESLUBE 
ANTIWEAR HYDRAULIC OIL 

Contain away from surface waters 
and sewers. 
WASTE DISPOSAL METHODS: Dispose 
in accordance with Federal, 
State, Provincial and local 
regulations. Contact 
manufacturer regairding 
recycling. 

SECTION VIII (b) — SPECIAL 
PROTECTION INFORMATION 

VENTILATION: Local exhaust 
recommended where oil mist 
concentration exceeds TLV. 
Mechmical exhaust acceptable. 
PROTECTIVE GLOVES: Hear 
impervious gloves. Neoprene or 
nitrile rubber recommended. 
EYE PROTECTION: In cases where 
there is likelihood of eye 
contact, wear splashprpof 
goggles. 
RESPIRATORY PROTECTION: None 
required for npmal conditions. 
Use approved equipment when 
exposed to oil mist 
concentrations above the 
personal es^osure' limit. 
OTHER PROTECTIVE EQUIPMENT: Wear 
gauntlets and apron, especially 
for transfer of bulk quzmtities 
of product. 

SECTION VIII (C) ~ SPECIAL 
PRECAUTIONS 

HANDLING PRECAUTIONS: Do not get 
in eyes, on skin or clothing^ 
Do not inhale mists or heated 
vapors. Do not taste or swallow. 
Use with adequate ventilation. 
Wait for hot oil to cool before 
handling. 
SHIPPING AND STORING 
PRECAUTIONS: Empty product 
containers may contain product 
residue. Do not reuse, 
containers. Do not pressurize> 
cut, heat, weld, grind or expose 
containers to flame or other 
sources of ignition. Keep 
container tightly closed when 
not in use and during trem^ort. 



MATERIAL SAFETY DATA SHEET 
PASSENGER CAR ENGINE OILS 

SECTION I — IDENTITY 
I^ORMATION 

BRESLUBE 
DIVISION OF SAFETY-KLEEN CANADA 
INC. 
REGIONAL ROAD #17 
P. O. BOX 130 
BRESLAU, ONTARIO, CANADA 
NOB IMO 
EMERGENCY PHONE NUMBERS: 
519-648-2291 
519-648-2204 (24 HOURS) 
1-800-265-2444 (ONTARIO) 
1-800-265-2792 (U.S.A.) 
PRODUCT IDENTIFIER: 

SAE 5W30 SAE lOW 
SAE 10W30 SAE 20W20 
SAE 10W40 SAE 30 
SAE 20W40 SAE 40 
SAE 20W50 SAE 50 

Family/Chemical Ncime: Re-refined 
lubricating oil; Hydroceorbon 
SYNONYMS: 
PRODUCT USAGE: Oils used for the 
lubrication in passenger motors. 
This Material Safety Data Sheet 
is prepeured as a generic sheet 
for the feimily of products 
listed in the Identity section 
cibove. 

SECTION II ~ HAZARDOUS ~ 
INGREDIENTS 

These products are not hazardous 
in their normal intended usage. 
However if these products aore to 
be used in applications where 
oil mists are generated, please 
refer to the section of this 
sheet entitled Other 
Inforaation. 

SECTION III — PHYSICAL DATA 

PHYSICAL STATE: Liquid 
APPEARANCE AlH) ODOUR: Amber 
viscous liquid with a 
chcuracteristic petroleum odour. 
Odoiir threshold: Not determined 
BOILING POINT: Wide range. 
Generally > 260°C (500°F) 

BRESLUBE 
ENGINE OIL 

FREEZING POINT: Not applicable. 
EVAPORATION RATE: Very slow at 
room temperature. Approx. lOOOX 
slower than ethyl ether. 
PERCENT VOLATILE: Negligible. 
VAPOUR DENSITY: Not determined. 
Heavier tham air. 
VAPOUR PRESSURE: At 25°C, <1 x 
10~ mm Hg estimate frOm similar 
product. 
SOLUBILITY IN WATER: At 20°C, 
insolxible. 
PH: Not determined. 
SPECIFIC GRAVITY: Approx. 0.85 -
0.88 § 15.5°C (60°F) (H2O = 1) 
COEFFICIENT OF WATER/OIL 
DISTRIBUTION: Not determined. 

SECTION IV — FIRE AND EXPLOSION 
HAZARD DATA 

FLASH POINT: 171"C (340"F) 
minimum. Clevelamd Open Cup. 
FIRE POINT: Not determined; 
Estimated to be 10 - 20 C° (18 -
36 F°) higher than flash point. 
CONDITIONS OF FLAMMABILITY: Must I 
be heated to sustain fleuaes. 
FLAMMABLE LIMITS IN AIR - LOWER: 
Not determined (1% typical for 
petroleum product mists). 
FLAMMABLE LIMITS IN AIR - UPPER: 
Not determined (10% typical for 
petrolexim product mists). 
EXTINGUISHING MEDIA: Carbon 
Dioxide, Foam, Dry Chemical, 
Water Spray. Water jets or foam 
may cause frothing and cause 
material to spread. 
FIRE FIGHTING PROCEDURES — 
SPECIAL: Use self-contained 
breathing apparatus. Keep 
storage tanks cool using water 
spray. 
UNUSUAL FIRE AND EXPLOSION 
HAZARDS: Decomposition £md 
combustion products may be 
toxic. Heated t2mks euid drums 
may rupture, e:q}lode or be 
thrown into the air. 



MATERIAL SAFETY DATA SHEET 
PASSENGER CAR ENGINE OILS 

SECTION VII — FIRST AID 
MEASURES 

EMERGENCY AND FIRST AID 
PROCEDURES — EYES: Flush eyes 
with water for 15 minutes or 
tintil irritation siibsides. Get 
medical attention if irritation 
persists. 
EMERGENCY AND FIRST AID 
PROCEDURES — SKIN: Promptly 
remove from skin with dry cloth 
followed by thorough washing 
with mild soap and water. Treat 
biirns from hot oil by running 
under cold water. Get medical 
attention if bums are serious. 
EMERGENCY AND FIRST AID 
PROCEDURES INGESTION: Do not 
induce vomiting because of 
danger of aspirating liquid into 
limgs. If conscious, give Icurge 
quantities of water or milk to 
dilute stomach contents. Do not 
attempt to give anything by 
mouth to em unconscious person. 
Get medical attention. 
EMERGENCY AND FIRST AID 
PROCEDURES — INHALATION: Remove 
to fresh air. Administer 
artificial respiration if 
breathing is stopped. Get 
medical attention. 
EMERGENCY AND FIRST AID 
PROCEDURES — OTHER: Remove and 
wash non-impervious cpnt^aninated 
clothing prior to reuse. 

SECTION VIII — PREVENTIVE 
MEASURES 

SECTION VIII (a) — SPILL OR 
LEAK PROCEDURES 

SPIIJ. PROCEDURES: If possible, 
conta:in as a liquid for possible 
re-refining. Absorb onto sand or 
other absorbent material. Shovel 
into closeedjle container for 
disposal. Weeur protective 
equipment specified below. 
Contain away from surface watera^-
and sewers. 

BRESLtJBE 
ENGINE OIL 

WASTE DISPOSAL METHODS: Dispose 
in accordance" with Federal, , 
State, Provincial zmd local 
regulations. Contact 
manufacturer regarding 
recycling. 

SECTION VIII (b) SPECIAL 
PROTECTION INFORMATION 

VENTILATION: Local exhaust 
recommended where oil mist 
concentration exceeds TLV. 
Mechmical exhaust acceptable. 
PROTECTIVE GLOVES: Wear 
impervious gloves. NeOprene or 
nitrile rubber recommended. 
EYE PROTECTION: In cases where 
there is likelihood of eye 
contact, wear splashproof 
goggles. 
RESPIRATORY PROTECTION: None 
required for normal conditions. 
Use approved equipment when 
exposed to oil mist 
concentrations above the 
personal exposure limit. 
OTHER PROTECTIVE EQUIPMENT: Wear 
gauntlets and aprdh, especially 
for trauisf^ of bulk quantities 
of product. 

SECTION VIII (C) — SPECIAL 
PRECAUTIONS 

HANDLING PRECAUTIONS: Do not get 
in eyes, on skin or clothing. 
Do not inhale mists or heated 
vapors. Do not taste or swallow. 
Use with adequate ventilation. 
Wait for hot oil to cool before 
hemdling. 
SHIPPING AND STORING 
PRECAUTIONS: Empty product 
containers may contain product 
residue. Do not reuse 
containers. Do not pressurize, 
cut, heat, weld, grind or e:q>ose 
containers to flame or other 
sources of ignition. Keep 
container tightly closed when 
not in use smd during tremsport. 
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PART VI 

DATA MANAGEMENT PLAN 

The Data Management Plan presents the procedures to be 
used to document and track investigation data and results. 
The objective of this plan is to organize and present the 
Phase I data and results in an understandable format that will 
permit decision-makers to 1) determine the need for and scope 
of a Phase II investigation, and 2) evaluate the need for and 
scope of corrective action to protect human health and the 
environment. 

Data Record 

The information sources for the Phase I Release Assess
ment will be field observations during soil and ground-water 
sampling and laboratory analyses of soil and ground-water 
samples collected at background and solid waste management 
unit locations. Procedures to organize and present these raw 
data are described below. 

Field Data 

The sampling team will record field observations during 
sampling in a field log book. The types of field observations 
to be recorded are listed in a section of Part IV entitled 
"Field Documentation." A copy of the field notes will be 
included as an appendix in the RFI Phase I Report. 

Field observations are critical to the verification and 
interpretation of the laboratory data. During the quality 
assurance process (Part VII), the quality assurance officer 
will evaluate the validity of the laboratory data in part on 
the basis of apparent soil and ground-water quality observed 
by the project site manager during sampling. The quality 
assurance officer may request that the laboratory reanalyze 
certain samples for certain constituents with data that appear 
inconsistent with field observations. 

The only quantitative data collected during soil sampling 
will be measurements of combustible gas and total organic 
vapors (TOV) as part of health and safety procedures (Part V) 
and field screening procedures (Part IV). The remainder of 
the field observations will be qualitative or descriptive. 
Graphical and/or tabular displays of TOV data are planned. A 
summary of qualitative and descriptive field observations will 
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be presented in the text of the report, and consistencies and 
contrasts between field observations and laboratory data will 
be noted. 

Laboratorv Data 

A laboratory data report will be prepared by S-K Tech 
Center. This laboratory report will contain all laboratory 
data on the soil and gro\ind-water samples as well as the 
(juality assurance data. The laboratory data report will also 
include copies of the completed chain-of-custody/sample-
analysis-request forms. A copy of the laboratory data report 
will be included as an appendix in the RFI Phase I Report. 
The laboratory data record will contain: 

- A unique sample code which can be related to a 
sampling location shown on a map in the RFI Phase I 
Report 

Sample type (i.e., soil or water sample) 

Laboratory analysis identification number 

Constituent measured 

Analytical method 

Result of the analysis (e.g., concentration) 

The method detection limit 

Data Reduction 

Data reduction covers the handling of blind duplicates 
and internal laboratory replicates, outliers, data below 
method detection limits and quality assurance data. Blind 
duplicate data will be listed in the data s\ammary tables, and 
not averaged. Internal laboratory replicate data will be 
averaged during data reduction, and the averages will be 
presented in the data summary tables of the RFI Phase I Report 
with a notation that the values represent internal laboratory 
replicate averages. Individual internal replicate data will 
be shown in the laboratory data report, and discussed under a 
quality assurance section in the RFI Phase I Report (Part 
VII) . 

Any program of environmental measurement can produce 
outlier numbers that lie outside the "expected" range of 
values. Outlier values may be the result of: 
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1. A catastrophic unnatural (but real) occurrence, 
such as a spill; 

2. Inconsistent sampling or analytical chemistry 
methodology; 

3. Errors in the transcription of data values or 
decimal points; and 

4. True but extreme concentration mea:surements. 

Documentation and validation of the cause of outliers will 
accompany any attempt to correct or delete data values, 
because true but extreme values will not be altered. Outlier 
values will not be omitted from the raw data reported to the 
regulatory agency, but will be identified as outliers within 
the data summary tables. Reasons for the outlying behavior 
will be provided in the data summary tables or in the text of 
the RFI Phase I report. 

Data below detection limits will be expressed as "ND 
(method detection limit) , •• where "ND" means not detected and 
"method detection limit" is the quantitative value determined 
by the laboratory. 

Quality assurance data will be discussed in detail in the 
quality assurance chapter of the Phase I Report. Quality 
assurance information will be included in other chapters to 
the extent that it affects the interpretation of sample data. 
In particular, constituents detected in the quality assurance 
samples and the samples collected from background sites may be 
included in the data summary tables, so that the reader can 
factor out background and sampling- or laboratory-introduced 
contaminants. 

Tabular Displavs 

One objective of the Phase I Release Assessment is to 
identify if releases of hazardous waste or hazardous constitu
ents from solid waste management units (SWMUs) has occurred, 
is occurring, or could occur. To accommodate that objective, 
the sample data from background and SWNU sites will be 
presented in data summary tables within the text. The tables 
will identify the sampling location and the concentration in 
milligrams per kilogram (parts per million) for each constit
uent detected in one or more samples. Background data will be 
listed under a tabular heading "Background Sites," and soil 
data from each SWMU will be listed under the appropriate 
tabular heading for that SV?MU, such as "West Tank Farm." 
Ground-water data will not segregated by SWMU. If relevant, 

VI-3 



data will be further sorted by stratification factor (loca
tion, soil layer, topography) and aquifer. 

Constituents not detected in any sample will be grouped 
under a heading "All Other Constituents (number of other 
constituents) ," and the data entry will be ND. Names of these 
other constituents and the method detection limits can be 
found in the appendix containing the laboratory data report. 
This grouping of "non-detect" data permit the report reader to 
focus more easily on the "detect" data of potential environ^ 
mental significance. 

The depth at which all soil samples were collected will 
be in a column on the soil data summary tables giving the 
depth in feet below ground surface (ft-bgs) at which the 
sample was collected. The aquifer from which ground-water 
samples were collected will be entered into the ground-water 
data summary tables. Constituents which are not hazardous 
constituents (40 CFR Part 261, Appendix VIII) will be identi
fied in the data summary tables. Other information critical 
to the interpretation of the data will also be included as 
table footnotes for easy reference. 

The second objective of Phase I is to evaluate whether 
any releases of hazardous constituents represent a hazard to 
human health and the environment. The U.S. Environmental 
Protection Agency (EPA) has proposed limits which represent a 
hazard to human health and the environment (55 FR 30798-30884, 
July 27, 1990). These limits or successors will be listed in 
the data summary tables for the hazardous constituents 
detected in one or more samples. Concentrations which exceed 
the limits will be highlighted in boldface type in the data 
summary tables. A footnote to the tables will explain the 
meaning of the boldface type. 

Graphical Displavs 

Graphical displays will be used to highlight the most 
critical information collected during the Phase I investiga
tion. The following figures will be included in the RFI Phase 
I report, if appropriate: 

A facility location map (Figure 1-2-1 of Part I or 
similar) 

Sampling site location maps 

Facility plot plans with additional information 
that shows the SWMU or background sampling loca
tion, constituent, and concentrations for all con-
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stltuents which exceed background (unless too 
numerous) and/or which exceed the EPA limits indi
cating possible hazard to human health and the 
environment. 

Features which affect intramedia transport and 
potential receptors 

Areas where more data are reguired. 

Air Oualitv Evaluation 

Screening level mass loading calculations will be per
formed to determine whether air emissions from solid waste 
management units (SWMUs) will pose a threat to human health or 
the environment. Screening calculations will be conservative
ly based on methods presented by the U.S. Environmental 
Protection Agency for the calculations of volatilization of 
chemicals released directly onto surface soils (U.S. Environ
mental Protection Agency, 1988). Safety-Kleen Corp. will use 
the soil and ground-water quality data collected from the 
shallowest depth during the Phase I Release Assessment to 
perform these calculations. The calculated loading rates from 
SWMUs will be compared to the regulatory limits on air 
emissions from all process vents at the facility to determine 
if the SWMU loadings pose a threat to human health or the 
environment. 

Reporting 

Three types of reports will be prepared during Phase I. 
The RFI Phase I Release Assessment Workplan will clearly 
define the objectives of the investigation and the procedures 
to achieve those objectives. A final report will be submitted 
to the decision makers (Safety-Kleen Corp. and the Illinois 
Environmental Protection Agency), and will include the 
information necessary to determine the need for and scope of 
a Phase II investigation and the need for and scope of 
corrective action. Quarterly progress reports will keep the 
decision makers informed of the progress of the Phase I 
investigation. 

Workplan 

This RFI Phase I Workplan describes the objectives, 
personnel, time schedule, and procedures to be implemented 
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during the Phase I investigation. The Phase I release 
assessment investigation will not commence until concurrence 
is achieved on this Workplan. 

QuarterIv Progress Reports 

Quarterly progress reports will be submitted to summarize 
information regarding percentage of the project completed, 
activities completed during the reporting period, changes in 
the implementation of the Workplan, problems encountered 
during the reporting period, proposed corrections to these 
problems, projected work for the next reporting period, and 
any other pertinent information. 

Final Report 

An RFI Phase I Release Assessment Report will be submit
ted to the agencies at the completion of the project. The 
report will include: 

Sampling locations and sampling procedures; 

Appendices containing field observations made 
during sampling and the laboratory data report; 

Tabular summaries of the Phase I laboratory data 
with highlights of data exceeding background and/or 
EPA limits indicating potential impacts to human 
health and the environment; and 

Graphical displays of sampling locations with a 
listing of concentrations exceeding background 
(unless too numerous) and exceeding EPA limits 
indicating potential impacts to human health and 
the environment. 

The report will be revised and resubmitted if errors are found 
in the report which significantly affect the decision-making 
process. 

If a significant release of hazardous constituents from 
a SWMU or ADC is identified during Phase I, Safety-Kleen Corp. 
will prepare an RFI Phase II Workplan to conduct additional 
investigations of impacts from the facility SWMUs on ground 
water, surface water, soils, and air. The content of the 
Workplan will be directed by the results collected during 
Phase I. 
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SECTION VII-3 

PROJECT DESCRIPTION 

This Quality Assurance Project Plan (QAPjP) contains the 
procedures that will be used by Safety-Kleen Corp. (S-K) to 
ensure that data collected during the RCRA Facility Investiga
tion (RFI) Phase I Release Assessment are complete, representa
tive, comparable, accurate, and precise. The QAPjP presents the 
management organization, project and quality assurance objec
tives, and quality assurance and quality control (QA/QC) 
activities. It also describes the specific protocols which will 
be followed for sampling, sample handling and storage, chain of 
custody, and laboratory analysis to promote quality assurance 
and quality control. 

The analytical laboratory (S-K Environmental Laboratory) 
plays a particularly important role in QA/QC. For that reason, 
a special section on laboratory QA/QC protocol is included as 
Appendix VII-A. Sections of the laboratory QA/QC are referenced 
where appropriate in the text of this QAPjP. 

RFI Obiectives 

Safety-Kleen Corp. (S-K) owns and operates a recycling 
facility (SIC 2851) in Dolton, Illinois. S-K has owned and 
operated, the facility since March 1987. The Dolton Recycle 
Center occupies a 30-acre site in an industrialized area about 
20 miles south of downtown Chicago, Illinois (Figure VII-3-1). 
The address of the facility is: 

Safety-Kleen Corp. 
633 East 138th Street 
Dolton, IL 60419 

The Dolton Recycle Center is a reclamation and recycling 
facility that accepts organic chemicals and solvent wastes from 
S-K service centers and other S-K recycle centers, and from 
industrial and commercial facilities. Spent materials brought 
to the facility are regenerated into product or blended for use 
as a fuel in cement kilns. Principal wastes managed at the 
facility are paint waste, lacquer thinner, mineral spirits, and 
waste oil. 
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The Dolton Recycle Center is permitted to store and treat 
RCRA hazardous wastes (ILD980613913). As a condition of the 
RCRA permit, the Illinois Environmental Protection Agency (lEPA) 
requires S-K to conduct a RCRA Facility Investigation (RFI). 
The purpose of the RFI is to determine the nature and extent of 
releases of hazardous wastes and hazardous constituents from 
certain solid waste management units (SWMUs) and areas of 
concern (AOC) at the facility. 

In order to achieve the RFI objective, Illinois Environmen
tal Protection Agency (lEPA) designed a three-phase process and 
incorporated it into the Part B Permit: 

• Phase I - Release Assessment - Phase I is designed to 
provide information on the characteristics and 
integrity of each SWMU and to determine if a SWMU has 
released, is currently releasing, or has the poten
tial to release hazardous waste and/or hazardous 
constituents to the soil or air. 

• Phase II - Extent of Release Assessment - Phase II is 
designed to define the extent of releases (if any) to 
soil from these subject SWMUs. 

• Phase III - Ground-Water Release Assessment - Phase 
Hi is designed to define the extent of releases to 
the ground water (if any) from SWMUs identified in 
Phase I or II to have potentially released hazardous 
waste or hazardous constituents to the ground water. 

Regional Setting 

The Dblton Recycle Center is located in the Village of 
Dolton approximately 20 miles south of downtown Chicago. The 
site occupies 30 acres in an area zoned M-5 (Industrial), which 
is the heaviest classification of industrial zoning in Cook 
County. The site and surrounding area have historically been 
devoted to light to heavy industrial users. 

The site slopes very gently from south to north, and has 
about 5 feet of relief. The facility is not located in areas 
prone to flooding during a 100-year flood, based on information 
from the Illinois Department of Transportation, Division of 
Water Resources. 
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The surface water features are the Little Calumet River, 
associated man-made marinas, and Lake Cottage Grove. The river 
flows east into Lake Michigan. The water level in the river is 
approximately 10 feet below the land surface elevation at the 
facility. The water level in Lake Cottage Grove is approxi
mately 5 feet below the land surface at the facility. 

Stormwater at the facility is routed by onsite sewers to 
the municipal sanitary sewer system. Therefore, no surface 
water from the site is discharged to either the Little Calumet 
River or Lake Cottage Grove. 

Property use immediately surrounding the Center are open 
land to the north and east, a railroad corridor to the south, 
and a residential area to the west. The Stauffer Chemical/ 
Rhone-Poulenc Basic Chemical Plant is located northwest of the 
Dolton Recycle Center. Fertilizer is produced at the plant. 
The plant has underground storage tanks, and is a large quantity 
generator of RCRA hazardous ignitable (DOOl), corrosive {D002), 
and reactive (D003) wastes. 

Site Subsurface Conditions 

Considerable information regarding subsurface conditions 
has been collected during previous investigations at the Doltdn 
Recycle Center. Subsurface data have been collected at 63 loca
tions on the facility during previous investigations. These 
previous investigations include: 

A 1979 geotechnical investigation to support plant 
expansion. 

A 1981 geotechnical investigation to support plant 
expansion. 

A 1983 environmental investigation in the vicinity of 
former underground storage tanks (USTs). 

A 1988 due diligence environmental investigation 
associated with property ownership transfer. 

A 1990 due diligence environmental investigation 
associated with property ownership transfer. 

A 1990-1991 environmental investigation to document 
clean closure of two fuel oil UST areas. 
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These data collected during the six previous investigations have 
led to the identification of three impacted areas at the 
facility as well as site-specific conditions which limit the 
extent of impacts. This information has satisfied the objec
tives of Phase I of the RCRA Facility Investigation (RFI) to a 
large extent. 

Soils Conditions 

The sediment in the area consists of low permeability lake 
silts and clays, with a few interbedded sand lenses. Under the 
low permeability silts and clays is the Silurian-age Niagaran 
Dolomite Series. The formation is underlain progressively by 
the Maquoqueta Shale and the Galena-Platteville Series (mostly 
carbonates). 

The lithology is consistent across the site. At the 
surface is a layer of topsoil (silty clay loam) or fill which 
is 1 to 4 feet thick. The fill consists of clay, silt, sand, 
gravel and rubble. 

Under the topsoil or fill are silts and fine sands of the 
Carmi Member of the Equality Formation. This member consists 
of local discontinuous lenses of clay and medium to coarse
grained sand interbedded in the silt and .fine sand matrix. The 
thickness of the silts and fine sands varies from up to 15 feet 
in the southeastern corner of the site to absent in the north
eastern part of the site. 

Under the silts and fine sands is the Wadsworth Member of 
the Wedron Formation, which is the dominant soil unit underlying 
the entire site. These deposits are low peirmeability, gray to 
brown silty clays and clayey silts. The clays are 35 to 40 feet 
thick across the entire site, and extend to bedrock. The 
composition of the clays changes from stiff at shallow depths 
to very stiff and hard near bedrock. 

Bedrock was encountered at approximately 45 feet below 
ground surface. The uppermost bedrock is a hard, gray dolomite 
which is moderately fractured in the upper several feet, but 
less fractured with depth. No open voids were encountered in 
the bedrock during drilling. 

Soil quality data indicate three areas of current or former 
soil impacts: 

• East Field. Xylenes, toluene, and ethylbenzenes were 
measured at concentrations greater than 10 ppm. 



RFI PHASE I QAPjP 
SECTION: VII-3 
DATE: MARCH 3, 1994 
REVISION NUMBER: 0 
PAGE: 6 OF 20 

These constituents are principal components of 
mineral spirits. Only two chlorinated compounds were 
detected (1,1,2-trichloroethane at 0.4 ppm and 
methylene chloride at 0.25 ppm) at concentrations 
near the detection limit. Eight inorganic constitu
ents were analyzed, and concentrations were at 
expected background levels. 

• West Tank Farm. Just as at the East Field, xylenes, 
toluene, and ethylbenzene were measured at eohcentra^ 
tions greater than 10 ppm in samples collected to 5 
feet below ground surface. No other VOCs (including 
no chlorinated VOCs) were detected at the West Tank 
Farm. VOC concentrations attenuated to below detec
tion limits at 10 feet. Concentrations of inorganic 
constituents were at expected background levels. 

• Former Tank Farm D. Just as at the other two SWMUs, 
xylenes, toluene, and ethylbenzene were measured at 
concentrations greater than 10 ppm. In addition, 
acetone and methyl isobutyl ketone (4-methyl 1,2-
pentanone), which are principal components of lacquer 
thinner, were measured at concentrations greater than 
10 ppm. Methylene chloride (0.1 ppm) was the only 
chlorinated VOC detected. Concentrations of inor
ganic constituents were at expected background 
levels. 

The locations of the three solid waste management units (SWMUs) 
mentioned above are shown on Figure VII-3-2. 

Ground-Water Conditions 

The regional hydrogeology includes two shallow, water
bearing zones: a near-surface water-bearing zone perched on low 
permeability clays and silts and the Niagaran Dolomite aquifer. 
The shallow perched water-bearing zone was encountered at depths 
of 1 to 5 feet below ground surface. The shallow zone is 
present where permecible materials (fill and fine sand) are 
present. The shallow zone reaches its maximum thickness in the 
southeastern part at 15 feet. The shallow zone has been absent 
in the northeast comer. 

A clay aquitard at least 30 feet thick underlies the entire 
facility. Based on a low permeability (2.7 to 5.5x10"* cm/sec) 
and thicknesses greater than 30 feet across the entire site, the 
clay layer serves as a effective aquitard to prevent downward 
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migration of constituents in the perched zone to the dolomite 
aquifer. 

Underlying the clay aquitard is the dolomite aquifer at 45 
feet below ground surface. Water was encountered near the 
bedrock surface in the three shallow bedrock monitoring wells 
installed at the site. Water supply wells at and near the 
facility are completed considerably deeper in bedrock; total 
depths of the water supply wells are a minimum of 210 feet below 
ground surface. 

Ground water in the perched zone tends to flow from the 
southwestern corner toward the east and west property bound
aries . The perched water-bearing zone was absent in the 
northeastern part of the facility in 1988 and 1993. The 
gradient is flat through much of the facility, and thus flow 
rates will be low in those areas. 

Ground-water flow in the dolomite aquifer at the site is 
toward the southwest, based on 1988 data. Regionally, groxind 
water in the dolomite aquifer is reported to flow eastward 
toward Lake Michigan. The difference between local and regional 
flow directions in the bedrock aquifer may be due to local 
pumping of water supply wells. 

Ground-water quality was monitored in October-November 1983 
and in October 1988. Ground-water quality impacts were 
identified in the East Field, at the West Tank Farm and east of 
Former Tank Farm D. Volatile organic constituents (VOCs) and 
metals were not detected at the other groiind-water monitoring 
locations. The following VOCs exceeded Illinois Class II 
standards: 

• Benzene, toluene, and trichloroethene in the West 
Tank Farm. 

• 1,1,l-Trichloroethane near Former Tank Farm D. 

• Tetrachloroethene in the East Field. 

Metals concentrations were consistently at or below detection 
limits in the East Field and West Tank Farm. 
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Solid Waste Management Units 

The locations of solid waste management units (SWMUs) and 
areas of concern (AOCs) covered by the RFI are shown on Figure 
VII-3-2. Several of the SWMUs have been combined into Correc
tive Action Management Units (CAMUs) because of their proximity 
and similarity of wastes managed. SWMUs, CAMUs, and AOCs ad
dressed in this Workplan are: 

• Barker Chemical No. 2 

• East Field 

• Truck Station No. 3 

• Truck Station No. 5 

• North Warehouse Pad (Former Truck Station No. 6) 

• Truck Station No. 9 

• Truck Station No. 10 

• Process Area in the South Warehouse (including Drum 
Emptying Unit Vat 1, Automated Drum Handling Unit Vat 
2, Ballmill and Ballmill Sump) 

• West Tank Farm [including Driveway to the Facility, 
Tank Farm No. 4, Tank Farm No. 5 (in-process storage 
tanks. Solvent Dryers #1 through #4, Pot Stills #1 
and #2, Distillation Column, Thin Film Evaporator and 
Vapor Recovery Systems) , Tank Farm No. 6, and Truck 
Station No. 4] 

• Former Tank Farm D 

• Former Southeast Tank Farm 

• Rexnord/Precision Aire 

• TriStamp/Agri-Chain 

After discussions between S-K and lEPA, the other SWMUs listed 
in the Part B Permit (Container Storage Areas 1 and 2) were 
considered to be covered by other sections of the permit, and 
thus are not included in this Workplan (Illinois Environmental 
Protection Agency, 1994). 
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Phase I Technical Approach 

The Phase I technical approach has been designed to achieve 
the Phase I objective and to be consistent with the lEPA 
guidance in Attachment F of the Part B Permit for the Dolton 
Recycle Center. The technical approach accommodates the 
physical and chemical conditions present at the facility, which 
are detailed in Parts I and II of this Workplan. 

Phase I Scope 

In order to achieve the Phase I objectives, the specific 
goals of the SAP are to: 

Collect soil samples from those accessible locations 
and depths which are most likely to permit identifi
cation and proper characterization of a SWMU-related 
release of hazardous wastes or hazardous constitu
ents, if a release has occurred. 

Analyze the soil samples for the SWMU-related hazard
ous constituents which permit the identification, 
characterization, and hazard evaluation of a release. 

Implement sampling and analysis procedures which 
promote the quality assurance goals of completeness, 
representativeness, comparability, accuracy, and 
precision. 

The soils data will also be used to determine the potential for 
a release to air, as described in the Data Management Plan 
(Part VI of the Workplan). 

Although not required for Phase I by the Part B Permit, 
Safety-Kleen Corp. (S-K) intends to conduct voluntary ground
water assessment during Phase I to identify and characterize 
ground-water quality impacts and further evaluate gro\ind-water 
flow directions in the shallow perched zone. This information 
will be used to design appropriate activities during subsequent 
phases of the RCRA Facility Investigation (RFI). 

Sampling Locations 

Sampling locations have been selected to provide an 
evaluation of worst-case conditions caused by a release or 
potential release of hazardous wastes or hazardous constituents. 
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Sampling will take place in areas of known releases, in areas 
where previous field screening data indicate releases have 
occurred, and in areas where experience from similar sites indi
cates releases are most likely to occur. 

The background sampling locations are shown on Figure 
VII-3-3. The four background locations have been selected to 
satisfy the following criteria: 

1. Located on Dolton facility property to minimize 
uncertainties about prior uses in the background 
areas. 

2. Located at least 50 feet from any SWMUs listed in the 
Part B Permit as modified by lEPA and S-K. 

3. Located at least 50 feet from any current or past 
industrial activity, based on review of aerial 
photos. 

4. Spatial distribution across facility. 

5. Same soil textures as encountered in SWMU soil 
samples (because natural inorganic constituent 
concentrations are a function in part of soil tex
ture) . 

Background locations will be sampled first to minimize the 
potential for cross-contamination. If the onsite geologist 
determines that background soil samples are of a different soil 
texture than SWMU soil samples, he/she will collect samples from 
other background locations in order to satisfy the five 
background selection criteria listed above. 

Twenty-three locations south of 138th Street will be 
sampled to identify and characterize releases to soils and 
shallow perched ground water. Criteria used to select sampling 
locations are: 

1. Within or adjacent to SWMUs. For areas with sec
ondary containment (truck stations and West Tank 
Farm), sampling is planned next to the containment, 
because of access problems at several locations and 
concerns about damaging containment integrity at all 
locations. 

2. In areas of known impact, based on previous soil data 
and ground-water data. 
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3. In areas of suspected impact, based on information 
presented in Part II. 

4. Areas where releases are more likely, which include 
valve locations where wastes are transferred between 
tank and tanker. 

The 23 SWMU sampling locations south of 138th Street are shown 
on Figure VII-3-3 along with much of the rationale used for 
selecting the locations. 

Three locations will be investigated in the vicinity of the 
disturbed area on S-K property (Barker Chemical No. 2 Area) 
north of 138th Street to determine whether a SWMU is or was 
present on S-K property. Sampling locations are shown on Figure 
VII-3-4. Two locations will be within the possible area of 
disturbance oh an April 1980 aerial photo and along the eastern 
boundary of S-K property. The third location will be outside 
the apparent area of disturbance on an April 1980 aerial photo. 
The purpose for sampling this location will be to define native 
soil conditions in order to determine whether the other two 
locations are sited in backfill (possibly indicative of a SW^) 
or native soil conditions. If a SWMU is present on S-K property 
(Barker Chemical No. 2 Area), soil samples will be collected and 
chemically analyzed from the disturbed area. 

Soil Sampling Depths 

At the Barker Chemical No. 2 Area, soil samples will be 
collected at 5-foot intervals from ground surface to 20 feet 
below ground surface. The onsite geologist will evaluate soil 
texture and field-screen the samples according to the procedures 
in Chapter IV-2. Based on this information, the geologist will 
determine if there is evidence that the SWMU is on S-K property, 
and subject to the soil sampling procedures described below. 

After the determination whether a SWMU is present on S-K 
property in the Barker Chemical No. 2 Area, soil sampling will 
occur to identify and characterize releases from Dolton facility 
SWMUs. In addition, soil sampling and analysis will be 
conducted to define the vertical extent of impacts. 

Soil samples for chemical analysis will be collected at 
about 2 feet and 20 feet below ground surface. Data from the 
shallow depth will be used to identify soil impacts, and data 
from the greater depth will be used to define extent. The deep 
sample at each location will be field screened, and a deeper 



N 

1980 

FIGURE VII-3-4 ;LOCATION MAP. BARKER CHEMICAL NO. 2 
AREA (April 1980 Aerial Photo) 

VII-3-14 



# 
RFI PHASE I QAPjP 
SECTION: VII-3 
DATE: MARCH 3, 1994 
REVISION NUMBER: 0 
PAGE: 15 OF 20 

sample will be collected if necessary to define the vertical 
extent of impacts. 

During the sampling program, the onsite geologist will 
evaluate the range of soil textures from the background 
locations to ensure that they match the range of soil textures 
encountered in soil samples underlying the SWMUs. If they do 
not match, additional background intervals and/or locations may 
be sampled to ensure a match. 

Ground-Water Sampling Depths 

A ground-water level will be measured and a water sample 
collected at all background and SWMU locations south of 138th 
Street where ground water is present in the perched zone 
(historically 1 to 5 feet below ground surface). Ground^water 
samples will be collected from the perched zone at a depth of 
approximately 5 to 10 feet below ground surface. At the Barker 
Chemical No. 2 Area north of 138th, ground-water levels will be 
measured and water samples collected only if perched ground 
water is present and if the SWMU is determined to be on S-K 
property. Fluid level and ground-water collection procedures 
are described in Section VII-6. 

Laboratory Analvsis 

Samples will be submitted to S-K Environmental Laboratory 
for chemical analysis. The laboratory is located in Elk Grove 
Village, Illinois. The samples will be analyzed for the 107 
constituents described in Table VII-3-1. 

Intended Data Usage 

The information sources for the Phase I Release Assessment 
will be field observations during soil and ground-water 
sampling, laboratory analyses of eight background and up to 50 
SWMU soil samples, and laboratory analyses of four background 
and up to 25 ground-water samples. 

The sampling team will record field observations during 
sampling in a field log book. Field observations are critical 
to the verification and interpretation of the laboratory data. 
During the quality assurance process, the quality assurance 
officer will evaluate the validity of the laboratory data in 
part on the basis of apparent soil and water quality observed 
during sampling. The quality assurance officer may request that 
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Table VII-3-1. . Constituent List, RFI Phase I Release Assessment, Dolton Recycle Center. 

Constituent Method Method Detection Limit 
(from SU-846) (mg/kg) 

Inoraanics 

Arsenic 7060 1.25 
Barium 6010 2.0 
Cadmium 6010 2.0 
Chromium 6010 4.0 
Lead 6010 11.0 
Mercury 7471 0.04 
Selenium 7740 0.9 
SiIver 6010 3.0 

Oraanics* 

Volatile Organic Compounds (37) 8240 0.005-0.100 
Semi-Volatile Organic Compounds (62) 8270 0.33-3.3 

* A complete list of organic compounds and method detection limits for individual conpounds are 
presented in Appendix IV-B. 
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the laboratory re-analyze certain samples for certain constitu
ents with data that appear inconsistent with field observations. 

A laboratory data report will be prepared by S-K Environ
mental Laboratory. This Iciboratory report will contain all 
laboratory data on the soil samples as well as the quality 
assurance data. The laboratory data report will also include 
copies of the completed chain-of-custody/sample-analysis-request 
forms. 

One objective of the Phase I investigation is to identify 
releases of hazardous constituents from solid waste management 
units (SWMUs). To accommodate that objective, the laboratory 
data from background and SWMU sites will be presented in data 
summary tables within the text. The tables will identify the 
sampling location and the concentration in milligrams per 
kilogram (parts per million) for soils and milligrams per liter 
(mg/L) for ground water for each constituent detected in one or 
more samples. Background data will be listed under a tabular 
heading "Background Sites," and soil data from each SWMU will 
be listed under the appropriate taibular heading for that SWMU, 
such as "Truck Station No. 5." Ground-water data will not be 
sorted by SWMU. If relevant, data will be further sorted by 
stratification factor (soil layer, topography, aquifer). 

The second objective of Phase' I is to evaluate whether any 
releases of hazardous constituents represent a hazard to human 
health and the environment. The U.S. Environmental Protection 
Agency (EPA) has proposed limits which represent a hazard to 
human health and the environment (55 FR 30798-30884, July 27, 
1990) . These limits or successors will be listed in the data 
summary tables for the hazardous constituents detected in one 
or more samples. Concentrations which exceed the limits will 
be highlighted in boldface type in the data summary tables. A 
footnote to the tables will explain the meaning of the boldface 
type. 

Graphical displays will be used to highlight the most 
critical information collected during the Phase I Release 
Assessment. The following figures will be included in the RFI 
Phase I report: 

• A facility location map (Ficfure VII-3-1 or similar) 

• Sampling site location maps (figures VII-3-3 and 
VII-3-4 or similar) 

• Facility plot plans with additional information that 
shows the SWMU or background sampling location. 
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constituent, and concentration for all constituents 
which exceed background (unless too numerous) and/or 
which exceed the EPA limits indicating possible 
hazard to human health and the environment. 

• Features which affect intramedia transport, and 
potential receptors 

• Areas where more data are required. 

Phase I Reporting 

Phase I includes a single, extensive sampling and analysis 
event. A report on this event, including all field observa
tions, laboratory data, and quality assurance evaluations, will 
be submitted to lEPA within 90 days of receipt of the complete 
set of soil and ground-water quality data. The Phase I report 
will provide a summary of the Phase I investigation, problems 
and responses, staffing changes, and a schedule of upcoming 
activities. 

Quarterly progress reports will be submitted to summarize 
information regarding percentage of the project completed, 
activities completed during the reporting period, changes in the 
implementation of the Workplan, problems encountered during the 
reporting period, proposed corrections to these problems, 
project work for the next reporting period, and any other 
necessary information. 

Data Quality Objectives 

Data Quality Objectives (DQOs) are qualitative and 
quantitative statements which specify the quality of the data 
required to support decisions made during RFI activities and are 
based on the end uses of the data to be collected. As such, 
different data uses may require different levels of data 
quality. There are five analytical levels which address various 
data uses and the QA/QC effort and methods required to achieve 
the desired level of quality. These levels are: 

• Screening (DQO Level 1) : This level provides the 
lowest data quality but the most rapid results. It 
is often used for health and safety monitoring at the 
site, preliminary comparison to ARARs, initial site 
characterization to locate areas for subsequent and 
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more accurate analyses, and for engineering screening 
of alternatives (bench-scale tests) . Screening data 
on this project include the health-and-safety data 
generated onsite through the use of a photoionization 
detector (FID) and explosimeter, and the screening of 
soils for total organic vapors (TOV) using the PID. 

Field Analyses (DQO Level 2): This level provides 
rapid results and better quality than in Level 1. 
This level may include sampling site and mobile lab 
generated data depending on the level of quality 
control exercised. No field analyses are scheduled 
for this project. 

Engineering (DQO Level 3): This level provides an 
intermediate level of data quality and is used for 
site characterization. Engineering and analyses 
include laboratory data used for screening but 
without full quality control (i.e., cannot satisfy 
the precision and accuracy objectives in Section 5). 
No engineering data are scheduled for this project. 

Confirmational (DQO Level 4) : This level provides 
the highest level of data quality and is used for 
purposes of risk assessment and evaluation of remedi
al alternatives. These analyses require full RCRA 
analytical and data validation procedures in accor
dance with EPA recognized protocol in SW-846. Soil 
and ground-water samples collected on this project 
will be routinely analyzed for the target compound 
list at the confirmational level. 

Non-standard (DQO Level 5) : This level refers to 
analyses by non-standard protocols, for example, when 
exacting detection limits or analysis of an unusual 
chemical compound is required. These analyses often 
require method development or adaptation. The level 
of quality control is usually similar to DQO Level 4 
data. No non-standard analyses are scheduled on this 
project. 

Project Time Schedule 

The project time schedule for Phase I of the RFI is shown 
on Figure VII-3-5. 
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SECTION VII-4 

MANAGEMENT ORGANIZATION 

Figure VII-4-1 presents the proposed project management 
structure for the implementation of the RFI. The project will 
be directed by Mr. Scott Davies, Senior Project Manager -
Remediation for Safety-Kleen Corp. (S-K). Mr. Davies has 8 
years of experience in the environmental field and is respon
sible for cleanups and closures of S-K recycle centers through
out the United States and Puerto Rico. 

Mr. Davies will be assisted by John Valerius, the Facility 
Manager at the Dolton Recycle Center. Mr. Valerius has more 
than 15 years of experience in waste management. 

The lEPA Project Coordinator (Eric Minder) will ensure that 
the RFI project is conducted in accordance with the RCRA 
regulations and in general accordance with RFI guidance 
documents. The lEPA Project Coordinator will modify the RFI 
Workplan as needed, make site visits, and critically review the 
final report to ensure that the quality assurance objectives 
have been achieved. 

The lEPA Project Coordinator and the S-K Project Director 
may conduct audits of field and laboratory activities. 

S-K has developed an experienced project team in order to 
promote quality assurance during the RFI process. All team 
members have worked together on RFIs at other petroleum-impacted 
sites. The principal team members are: 

• TriHvdro Corporation will function as the prime 
contractor. TriHydro will be responsible for the 
proper implementation of the Phase I Workplan, 
collecting soil samples and submitting them to the 
laboratory, auditing laboratory performance, and 
preparation of the RFI report. In addition to 
working with S-K at the Dolton site, TriHydro is 
conducting assessment and/or remediation projects at 
40 other S-K sites throughout the central and western 
United States. 

• GEO Corporation will perform the drilling services. 
GEO Corporation has the specialized equipment to 
enter and drill in tight locations and has experience 
in drilling at petroleum-impacted sites. 
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S-K Environmental Laboratory will perform all labo
ratory analytical services. S-K Environmental 
Laboratory is performing the analytical services on 
many of S-K's monitoring, assessment, and remediation 
projects in the region. 

TriHvdro Corporation 

John Ahem, President of TriHydro Corporation, will be 
TriHydro's project manager for the RFI Phase I project. Mr. 
Ahern has 20 years of experience in assessment and remediation 
at petroleum-impacted sites. He has served as project manager 
and/or QA/QC officer on 25 Safety-Kleen projects over the 
previous two years. Mr. Ahem is located at the TriHydro 
Corporation office in Laramie, Wyoming, and will provide all 
onsite project personnel from this office. 

Activities to be performed by the Project Manager during 
the RFI include: 

Select, coordinate, and schedule staff for the work 
assignments. 

Control budgets and schedules. 

Prepare bimonthly progress reports. 

Monitor the subcontractor. 

Implement quality assurance measures and any cor
rective action requirements. 

Attend review meetings. 

Perform final data assessment. 

Supervise the preparation of the RFI report and 
provide technical peer review. 

Under the direct supervision of the project manager is the 
QA/QC officer and the site manager. Mr. John Schneider will 
serve as the project QA/QC officer. The activities presented 
below will be completed by the project QA/QC officer: 
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• Audit field memoranda prepared by field personnel to 
assure that the procedures for sample collection and 
sample custody are strictly adhered to. 

• Review laboratory reports to assure that adequate 
QA/QC procedures are imposed on the laboratory 
analytical results. 

• Interface with lEPA's QA Officer and Project Manager, 
when necessary. 

• Organize the final evidence file, and turn over the 
custody of this evidence file to S-K's Project 
Manager at the end of the project. 

Mr. Tom Nissen will serve as the project's site manager. 
Mr. Nissen has six years of experience directing field activi
ties for environmental assessment and remediation at RCRA 
facilities. Mr. Nissen will be responsible for all onsite 
activities including scheduling, direction of the ST4bcontrac-
tors, and maintaining the sampling procedures in accordance with 
the Quality Assurance Project Plan (Part VII) and the Sampling 
and Analysis Plan (Part IV). 

GEO Corporation 

GEO Corporation will conduct the soil and ground water 
sample collection required during the RCRA Facility Investiga
tion. Geo Corporation has custom-designed equipment for field 
sampling and can match the field sampling equipment to the 
particular task, type of sample needed, and site conditions. 
During the Phase I investigation, a Scorpion Series ATV 
Hydraulic Probing Rig will most likely be used to allow access 
to the warehouse SWMUs. A detailed explanation of soil and 
ground-water sample collection is described in the Sampling and 
Analysis Plan (Part IV). 

S-K Environmental Laboratory 

S-K Environmental Laboratory will conduct the laboratory 
services required during the RCRA Facility Investigation. The 
laboratory organization structure and internal responsibilities 
are described in detail in Appendix VII-A. 
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SECTION VII-5 

QUALITY ASSURANCE OBJECTIVES 

The quality assurance objectives provide quantitative and 
qualitative measures of the ability to produce high-quality 
results through a properly designed sampling and analysis 
program. The objectives of the overall quality assurance/quality 
control (QA/QC) program are to: 

Ensure that all procedures are documented, including 
any changes from the Workplan protocol. 

Ensure that all sampling and analytical procedures 
are conducted according to sound scientific princi
ples . 

Monitor the performance of the field sampling team 
and laboratory with a systematic audit program and 
provide for corrective action necessary to assure 
quality. 

Evaluate the quality of the analytical data through 
a system of quantitative and qualitative criteria. 

Ensure that all data and observations are properly 
recorded and archived. 

This chapter addresses the qualitative and quantitative criteria 
which will be used to evaluate the quality of the analytical 
data. 

Level of Oualitv Control Effort 

The level of quality control effort will be consistent with 
that required under SW-846 for a RCRA investigation. The level 
of effort for each quality assurance sample type is described 
in detail in Section 5.0 of Appendix VII-A, and summarized 
below: 



RFI PHASE I QAPjP 
SECTION: VII-5 
DATE: MARCH 3, 1994 
REVISION NUMBER: 0 
PAGE: 2 OF 5 

1. Background Samples. Eight soil samples and four 
ground-water samples to establish background condi
tions created by natural concentrations of the 
constituents as well as by sampling and laboratory 
interferences in the medium matrix, if any. 

2. Blind Duplicate Samples. One for every 10 investiga
tion samples received. 

3. Trip Blanks. One for each cooler of aqueous samples. 

4. Ecfuipment Blanks. One for every 10 investigative 
aqueous samples received. 

5. Matrix Spike/Matrix Duplicate. One for every 20 
investigative samples received. 

6. Surrogate Spiking. Added to all samples prior to 
extraction and analysis. 

Ouantitative Measures 

Four quantitative measures of quality will be employed 
during the RFI Phase I Release Assessment: 

Method Detection Limits (MDLs) 

Precision 

Accuracy 

Completeness 

The quality assurance objectives for these criteria and 
procedures to compare calculated values to the objectives are 
described in Section VII-14. The measures are defined below. 

Method Detection Limits 

Method detection limits (MDLs) are the lowest concen
trations of analytes in the environmental samples that can be 
reliably determined within specified limits of precision and 
accuracy by specified analytical methods under routine laborato
ry operating conditions. MDLs are a function of sample type 
(soil or water), analytical method, and matrix interferences. 
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Precision 

Precision is the degree of agreement between the numerical 
values of a set of replicate samples performed in an identical 
fashion. Precision will be based on the analytical data from the 
internal laboratory replicate analyses. Precision will be 
reported as relative percent difference as expressed by the 
following formula: 

(Ci-C^) 
RPD = X 100% 

(Ci+Cj) /2 

Ci and Cj are the concentrations of duplicate samples. 

Accuracv 

Accuracy is the measure of a result to the accepted (or 
true) value. Errors may arise from personal, instrumental, or 
methods factors. Accuracy is assessed by means of referenced 
samples, percent recoveries on matrix spikes and surrogate 
spikes, and method blanks. Analytical accuracy is expressed as 
the percent recovery of an analyte that has been added to the 
sample or laboratory-prepared blank at a known concentration 
before analysis, and is expressed by the following formula: 

Accuracy = %Recovery = ^— X 100% 
A'' 

Where: 

= Concentration of spiked sample 
A° = Concentration of sample 
A^ = Concentration of spike 

The spiked concentration is specified by laboratory quality 
control requirements. 

Completeness 

Completeness is a measure of the percentage of analytical 
data points that meet all the acceptance criteria for method 
detection limit, precision, and accuracy. Completeness is the 
ratio of the number of validated sample analyses to the total 
number of sample results required by the Workplan: 



RFI PHASE I QAPjP 
SECTION: VII-5 
DATE: MARCH 3, 1994 
REVISION NUMBER: 0 
PAGE: 4 OF 5 

Completeness = Number of Validated Sample Analyses 
Number of Sample Results Required by 
Workplan 

The ability to meet or exceed a completeness objective is 
dependent on the nature of samples submitted for analysis. If 
data cannot be reported without qualifications, project 
completeness goals may still be met if the qualified data, i.e., 
data of known quality even if not perfect, are suitable for 
specified project goals. 

Oualitative Measures 

Two qualitative measures of quality will be employed during 
the RFI Phase I Release Assessment: 

Representativeness 

Comparability 

These terras are defined below, and procedures to achieve 
representativeness and comparability are described. 

Representativeness 

Representativeness expresses the degree to which data 
accurately and precisely represent an environmental condition. 
Representativeness is a qualitative parameter which is dependent 
upon the proper design of the sampling program and proper 
laboratory protocol. 

The sampling network was designed to provide data represen
tative of worst-case site conditions at each solid waste 
management unit. During development of this network, consider
ation was given to areas of known releases, areas where previous 
field screening data indicated impacts, and areas where 
experience from similar sites indicates releases of hazardous 
waste and hazardous constituents are most likely to occur. The 
rationale of the sampling network is discussed in detail in the 
Sampling and Analysis Plan (SAP) , presented in Part IV of the 
Workplan. 

Representativeness will be satisfied by ensuring that the 
SAP is followed, proper sampling techniques are used, proper 
analytical procedures are followed, and holding times of the 
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samples are not exceeded in the laboratory. Representativeness 
will be assessed by compliance with the Workplan protocol and 
by the analysis of the blind duplicate samples. 

Comparabilitv 

Comparability expresses the confidence with which one data 
set can be compared with another. Data from background sites 
and SWMUs will be comparable, because the same standardized 
procedures will be used to collect and analyze samples. These 
procedures, described in this Quality Assurance Project Plan, 
are based on the industry standards expressed in SW^846. 
Comparc±)ility will be judged by compliance with the Workplan 
protocol. 

The extent to which previous, existing, and planned 
analytical data will be comparable depends on the similarity of 
past, current, and future sampling and analytical methods. Past 
and future analytical data may not be directly comparable to 
data to be collected under this Workplan because of differences 
in procedures and quality assurance objectives. 
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SECTION VII-6 

SAMPLING PROCEDURES 

The soil and ground-water samples to be analyzed are shown 
in Table VII-6-1. Safety-Kleen Corp, intends to collect four 
background soil samples of each soil texture encountered, 46 to 
50 solid waste management unit (SWMU) soil samples, 23 to 25 
SWMU ground-water samples, five blind duplicate soil samples, 
three blind duplicate ground-water samples, three trip blanks, 
and three equipment blanks during the Phase I RFI Release 
Assessment. The procedures to collect soil and ground-water 
samples are described in this section. The field procedures 
include: 

Pre-field coordination and preparation activities 

Equipment decontamination 

Sample collection 

Field screening 

Field documentation 

Post-field activities. 

Pre-Field Activities 

Several activities will be conducted prior to departure for 
the project site. A project team is assigned and the members 
will begin coordinating the sample collection event with the 
Dolton facility, the laboratory, and regulatory agencies. Field 
equipment will be checked and organized. Pertinent health and 
safety criteria will be reviewed along with the Health and 
Safety Plan (Part V) . Site access will be checked with John 
Valerius (Dolton facility site representative), and provisions 
will be made to pack the necessary equipment for delivery to the 
project site. 



Table VII-6-1. Sampling and Analysis Matrix, RFI Phase I Workplan, Dolton Recycle Center. 

Investigative Samples Field Quality Control Samples 

Sample Matrix Field Parameters Lab Parameters Type 
No. of 
Sites 

No. per 
Site Total Trip Blanks 

Equipment 
Blanks 

Field 
Duplicates 

Soil Physical Descriptions 
Total Organic Vapors BG 

SWMU 
4 

23-25 
2 
2 

8 
46-50 

0 0 5 

Volatile Organic Compounds 
Semi-Volatile Organic Compounds 
Inorganic Compounds, Total 

BG 
SWMU 

4 
23-25 

2 
2 

8 
46-50 

0 0 5 

Ground Water Water Levels BG 
SWMU 

4 
23-25 

1 
1 

4 
23-25 

0 0 3 

Physical Descriptions 
Volatile Organic Compounds 
Semi-Volatile Organic Con^unds 
Inorganic Compounds, Dissolved 

BG 
SWMU 

4 
23-25 

1 
1 

4 
23-25 

3 3 3 

< 
H 
H 

Notes: 
I 
N) 1. The nuiii)er of sites depends on whether a SWMU is present in the Barker Chemical No. 2 Area on S-K property, and thus is subject to this 

investigation. 

2. Laboratory control samples are described in Appendix VII-A. 

3. BG means background, and SUMU means solid waste management unit. 
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Project Team 

The sampling project team will consist of the project 
manager, the site manager, and field team (if necessary). The 
qualifications and responsibilities of individual project team 
personnel with respect to the field activities are: 

1. Project Manager 

a. Schedule the sampling event; 

b. Assign qualified personnel to the field team; 

c. Monitor sampling activities to ensure compliance 
with the Workplan (calls from field personnel, 
etc.); and 

d. Review field data and chain-of-custody/sample-
analysis-request records to ensure compliance 
with the Workplan. 

2. Site Manager 

a. Knowledgeable in sampling techniques; 

b. Knowledgeable in operation and maintenance of 
instruments; 

c. Knowledgeable about project health and safety 
plan and procedures; and 

d. Responsible for: 

i. Ensuring compliance with the Workplan; 

ii. Preparations for sampling event; 

iii. Ensuring the proper equipment is available 
and operating; 

iv. Assigning field team members' responsi
bilities and overall supervision (if neces
sary) ; 

V. Onsite client contacts; 

vi. Logging field data; 

vii. Shipping or transporting samples; 
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viii.Chain-of-custody/sample-analysis-request 
forms; and 

ix. Laboratory contact. 

3. Field Team Members 

a. Knowledgeable in sampling techniques; 

b. Knowledgeable about the project health and 
safety plan; 

c. Able to calibrate and operate instruments prop
erly; 

d. Log data acquired during sampling; and 

e. Assist the sampling supervisor as necessary. 

Preparation 

The project site manager will review the RFI Phase I 
Workplan and related correspondence to determine if any plans 
or reports need to be brought to the site during monitoring, if 
any changes have been made to the sampling and analytical 
procedures, and if any groups need to be contacted about 
sampling observation or split sampling. At a minimum, the 
Illinois Environmental Protection Agency (Eric Minder) will be 
contacted seven to 14 days prior to sampling about the sampling 
schedule. 

Dolton facility (John Valerius or designate) will be 
contacted to confirm the expected arrival time at the site and 
expected departure time. The laboratory will be informed when 
sample coolers are expected to arrive and the method and 
location of arrival. 

All sampling and monitoring equipment will be inspected 
prior to departure to ensure that it is in proper worJcing order. 
The necessary health and safety monitoring equipment is 
described in detail in the Health and Safety Plan (Part V). 

Equipment Inventory 

The following equipment and supplies may be used for soil 
sampling: 
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Soil Sampling 

Concrete cutter or electric rotary hammer drill 
and bits 

Brass rings, teflon sheets, and plastic caps 

Glass jars (2 or 4 ounce and 32 ounce) with 
teflon-lined lids 

Photoionization detector 

Soil sample extruder 

Bentonite 

Asphalt and concrete patch 

Marking pen, labels 

Hexane 

Non-phosphate detergent and scrub brush 

Decontamination containers and brushes ash, 
rinse, rinse) 

Distilled or deionized water 

Protective gloves 

Plastic sheeting 

Coolers with ice 

Plastic bags for sample containers and ice 

Ground-Water Sampling 

Manometer for fluid levels 

Sampling pump 

Tarps 

Filtration unit, nitrogen tank, regulator, 
filters 

Disposal gloves 
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Buckets for water disposal 

Sample bottles with preservatives 

Coolers with ice 

Distilled water 

Health and Safety 

Photoionization detector 

Combustible gas meter 

Benzene detector tiibes 

Respirators with organic cartridges 

Dust protection masks 

Hard hats and safety glasses 

Tyvek suits 

Appropriate shoes or boots 

Safety Procedures 

The project site manager will review the Health and Safety 
Plan (Part V) , and make copies of the Plan available to all 
field team members. The project site manager will inform all 
field team members immediately before monitoring of the kinds 
of contaminants found or expected to be found at the site, and 
the possible hazards. 

The project site manager will be responsible for bringing 
the appropriate safety equipment to the sampling site. All 
field team members will be knowledgeable in the operation of 
necessary safety equipment. Each field team member is respon
sible for 1) bringing appropriate safety equipment to each 
sampling site during monitoring, 2) making the equipment 
immediately available for use, 3) recognizing safety or health 
hazards, and 4) undertaking the appropriate safety precautions. 

The field team will consist of a minimum of two people at 
or in the general vicinity of the sampling site. If a field 
team member will be out of visual contact with the other 
member(s) of the sampling party, he or she will inform the 
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project site manager of his/her location before heading to the 
sampling site. 

Access Control 

Protective measures will be employed for limiting access 
to the sampling sites during sampling. The project site manager 
(or designate) will be present at each sampling site during the 
entire sampling period. The project site manager will be 
responsible for controlling any activities that might influence 
the integrity of the soil collection procedures. 

Sample Collection Procedures 

The project site manager will implement the monitoring 
required under the Health and Safety Plan (Part V of the 
Workplan). Soil and ground-water sampling devices are described 
in Appendix IV-A. Sampling procedures are described below. 

Soil Sampling 

Concrete or asphalt will be removed (if appropriate), and 
soil sample collection will commence with GeoProbe or equivalent 
equipment using the following procedure: 

1. A new or decontaminated brass liner assembly will be 
placed into a stainless steel sampler (called a 
Kansas sampler). Samplers are 1 to 2 feet in length. 

2. The sample (decontaminated) will be attached to drive 
rods which are 3 feet in length. 

3. The sampling tool will be hydraulically advanced to 
the sampling depth. 

4. The tool will be opened and driven 1 to 2 feet to 
fill the liner with a soil sample. 

5. The tool will be hydraulically withdrawn to the 
surface. 

6. The brass liner will be broken manually into sections 
by a field team member wearing sterile gloves. 
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7. The uppermost section will be discarded, because it 
may contain borehole slough. 

8. Two sections will be capped with Teflon sheets and 
slip-on plastic caps, marked with a sample number, 
and placed in an opaque cooler on ice immediately 
upon collection. Care will be taken to minimize 
headspace during this procedure. Sample collection 
will adhere to lEPA "Soil Volatile Sampling Proce
dures" (Appendix IV-B), except that Teflon sheeting 
rather than aluminum foil will be used to seal the 
brass rings. 

8. The soil in the remaining section will be siibjected 
to field screening procedures described in a subse
quent section. 

One soil sample, consisting of three to four brass rings (or 
more, if necessary) , or two to three 2- or 4-ounce glass jars 
if soil lacks sufficient cohesion, will be collected from each 
sampling interval. In addition, blind duplicate samples will 
be collected from five of the SWMU sites for quality assurance 
analyses. The brass rings or glass jars will be used for 
analysis of volatile organic compounds, semi-volatile organic 
compounds, and eight inorganic constituents. 

Ground-Water Sampling 

Phase I ground-water sampling will be conducted using a GEO 
Environmental ATV/Geoprobe hydraulic sampling rig or equivalent. 
In this method, an expendable point will be driven into the 
ground water within the perched zone, and the probe rods will 
be extracted to expose a dedicated perforated 3/8-inch teflon 
tube. The depth to ground water in the tube will be measured 
with a manometer. The elevation of the top of the tubing will 
be surveyed to the nearest 0.1 foot by a licensed land surveyor 
to convert depth to water to a ground-water elevation in feet 
above mean sea level. 

Ground water will be sampled using a peristaltic or inertia 
pump. Three volumes of water column in the tubing will be 
purged, and the required sample taken. Ground-water samples 
will be collected in order of decreasing volatility: volatile 
organic compounds (VOCs), semi-volatile organic compounds 
(SVOCs), and inorganic constituents. Water to be analyzed for 
VOCs will be pumped with minimal agitation into a 40-milliliter 
VGA glass bottle, and all headspace will be eliminated. Water 
to be analyzed for SVOCs will be pumped with minimal agitation 
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into liter glass bottles filled as completely as possible. 
Water to be analyzed for inorganic constituents will be pumped 
into the filtration chamber, and then filtered with pressurized 
nitrogen into a 500-milliliter plastic bottle containing 
preservatives. 

Hole Patching 

Soil and concrete will be stockpiled with other demolition 
debris from the facility, and hauled to a suitable offsite 
disposal facility. Sampling locations will be plugged by 
pouring bentonite granules down the hole and hydrating in 
approximately 1- to 2-foot lifts to the surface. The surface 
will be repaired to matching grade. A concrete patch will be 
placed over the sampling location in areas where concrete is 
present and asphalt patch will be placed over the sampling 
location in areas where asphalt is present. 

Field Screening 

One aliquot of soil from each sampling interval will be 
screened in the field to evaluate the nature and degree of 
impact. Field screening includes physical descriptions by the 
onsite geologist and measurements of total organic vapors (TGV) 
with the photoionization detector (PID). 

Soil from each sampling depth will be extracted from one 
brass liner into a ziplock bag and brought to room temperature. 
The PID probe will be inserted into the bag, and the highest TGV 
reading measured by the PID will be recorded. A Thermo Environ
mental Model 580B PID equipped with a 10.0 eV lamp (or equiva
lent) will be used during field screening. The PID will be 
calibrated with a 100 parts per million (ppm) isobutylene 
standard at the beginning of each day and periodically during 
the day. The soil will also be described by the onsite geolo
gist in terms of texture (per ASTM Method D-2488), moisture 
content, staining, and any other pertinent information. 

Capped samples from each interval will be held in a cooler 
or refrigerated at the site until it is determined which samples 
will be sent to the laboratory. The objectives of the soil 
sampling program are to define the nature, degree, and vertical 
extent of soil quality degradation in the unsaturated zone. To 
achieve the soil sampling program objectives, Safety-Kleen will 
submit for laboratory analysis the following soil samples from 
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above and below the shallow perched saturated zone of each 
borehole: 

1. A sample from immediately below the ground surface 
(1-3 feet) to define nature and degree. 

2. A sample in the clay aquitard at a depth Of ±20 feet 
below ground surface to define vertical extent. 

3. If field screening indicates possible impact at the 
deep sample interval (based on field screening), a 
second sample may be submitted from the interval 
below the possible impact. 

The laboratory samples will be packaged, placed on ice in 
a cooler (maintained at about 4°C), and delivered within 24 
hours of sampling to the S-K Environmental Laboratory for analy
sis. Soil samples will not be composited. All samples will be 
accompanied by completed chain-of-custody/sample-analysis-
reguest foirms. 

Decontamination Procedures 

Brass rings will be decontaminated prior to sampling, 
either in the laboratory or in the field. Brass rings will be 
cleaned according to the procedures described belpw. Glass 
containers will be pre-cleaned and supplied by an independent 
supplier. The sampling devices will be decontaminated in the 
field immediately prior to and after sampling each site. 
Sampling equipment will be disassembled into component parts 
prior to washing. 

Field decontamination will include washing the sampling 
devices and brass rings and caps in a warm non-phosphate 
detergent solution, rinsing the devices and containers with tap 
water, and then rinsing the devices with distilled or deionized 
water. In addition, the detergent solution and rinsewaters will 
be pumped through the ground-water sampling pump. Sampling 
devices and containers will be dried before use by air drying 
or with clean paper towels. If a hydrocarbon sheen becomes 
present on the rinse water during decontamination, the sampling 
devices and/or containers will be decontaminated again with 
hexane, fresh wash and rinse water. All washing fluids and 
rinse water will be containerized at the Dolton facility for 
proper processing by S-K. 
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The decontaminated sampling devices and brass rings will 
be stored in clean containers, plastic bags or ziplock-type bags 
until use. The brass rings and sample containers may be stored 
until use in coolers. 

Field Documentation 

Field observations are critical to the verification and 
interpretation of the laboratory data. Field observations 
during soil sampling will be recorded in the field log book. 
The following information will be recorded in the field notebook 
where appropriate: 

Date and name of observer 

Names and affiliations of sampling team members 

Names and affiliations of others present at the 
sampling sites 

Weather conditions 

Sampling location (with measured distances) and time 
of sampling 

Health and safety data on total organic vapors and 
combustible gas concentrations. 

Health and safety measures implemented (e.g., respi
rators) 

Sampling site condition upon arrival (concrete cover, 
standing water, erosion, etc.) 

Soil characteristics and texture 

Depth to groiind water 

Volume purged from ground-water sampling device, and 
response of fluid levels to pumping 

Soil and ground-water observations, including discol
oration, hydrocarbon sheens, moisture content, etc. 

Deviations from or clarifications of sampling proce
dures in the Workplan 
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• Miscellaneous conditions which the sampling team 
finds noteworthy 

The project site manager will review and sign the field notes 
after each day of sampling. 

Photographs will be taken of every sampling site. 
Photographs will also be taken of sampling procedures at one 
location. 

Post-Field Activities 

The project site manager and field team members are 
responsible for several activities after the samples have been 
shipped to the laboratory. The post-field responsibilities 
include laboratory contact, record filing, and equipment checks. 

Continued Supervision 

The project site manager will call the laboratory on the 
day the samples are due to arrive at the laboratory to ensure 
that they have in fact arrived. The project site manager will 
call the laboratory periodically to make sure that samples are 
being analyzed within the following holding times: 

Volatile Organic Compounds 14 days 

Semi-Volatile Organic Compounds 14 days until extraction, 40 days af
ter extraction 

Inorganic Constituents (except Mercury) 6 months 

Mercury 28 days 

Records 

The project site manager will collect all pertinent field 
data (i.e., chain-of-custody, copies of field logbook records, 
etc.) and file it in the client job file immediately after 
returning from the field. Proper and efficient management of 
the sampling records will aid in reviewing and evaluating the 
laboratory analytical data. The project site manager will 
also ensure laboratory data are placed in the project file. 
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Equipment 

Any equipment problems noted during sampling and not 
corrected in the field will be corrected upon return to the 
office. Broken or contaminated equipment will not be returned 
to storage for future use. 
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SECTION VII-7 

SAMPLE CUSTODY 

In this section are described the procedures to maintain 
custody of the samples from sample collection through labora
tory analysis to the final evidence files. A sample or 
evidence file is in one's custody if it is: 

In one's physical possession 

In one's view, after being in one's possession 

In one's physical possession and placed in a se
cured location 

In a secured area restricted to authorized person
nel only 

As few people as practical will have custody of the samples to 
reduce the chance of mishandling. 

Field Chain-of-Custodv Procedures 

Field chain-of-custody will be maintained through the use 
of field logbooks, sample labels, 
chain-of-custody/sample-analysis-request forms, and custody 
seals. The project site manager will be responsible for the 
successful implementation of these procedures. 

Field logbooks will be bound field survey books and 
assigned to field personnel. Copies of the field observations 
will be made immediately upon return to the office and placed 
into the project file. 

Each sample container will be identified with a label. 
The sample label will be the one shown on Figure VII-7-1 or 
equivalent. The information which will appear on the sample 
container label includes: 

1. Sample identification number 

2. Place of collection (or project number) 
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3. Date and time of collection 

4. Personnel collecting the sample 

5. Preservative (none in the case of soil samples) 

6. Analyses requested 

7. Any special information, such as an estimate of the 
level of contamination 

The brass rings or 2-4 oiince glass jars will be used for 
analysis of volatile organic compounds, semi-volatile organic 
compounds, and eight metals. 

All samples will be accompanied by completed chain-of-
custody/sample-analysis-request forms (Figure VII-7-2). The 
project site manager will keep a copy of this completed form, 
and another copy will be kept at the Dolton facility. The 
chain-of-custody part of the form provides documentation 
necessary to trace sample possession continuously from the 
time of collection until the time of receipt in the laborato
ry, and the condition of the samples and sample container upon 
receipt. The sample-analysis-request part of the form 
documents the analyses to be performed by the laboratory in 
addition to any special handling or preservation techniques 
carried out by the field personnel. 

If and when the samples leave custody of the sampling 
team, the shipping container will be sealed with a custody 
seal to ensure that the samples have not been disturbed during 
transportation to the laboratory. The laboratory personnel 
receiving the coolers will note the condition of the seal and 
the sample containers within on the chain-of-custody/sample-
analysis-request form. 

Laboratorv Chain-of-Custodv Procedures 

S-K Environmental Laboratory assumes responsibility for 
the integrity and security of the samples after proper custody 
transfer is completed from the sampling team or the transpor
tation service (if appropriate) to the laboratory. The 
laboratory custody procedures are described in Section 7.1 of 
Appendix VII-A. 
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Final Evidence Files 

TriHydro Corporation is the custodian of the evidence 
file, and will maintain the contents of evidence files for the 
RFI Phase I investigation while it is being conducted. The 
evidence will be stored in the project file at the TriHydro 
office in Laramie, Wyoming. Evidence will include copies of 
the field logs (Section VII-6), photographs (Section VII-6), 
completed chain-of-custody/sample-analysis-request records 
(Section VII-7), and the laboratory data report (Section Vil
li) . All of this evidence will be included in the RFI Phase 
I Report. 
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SECTION VII-8 

CALIBRATION PROCEDURES AND FREQUENCY 

This section describes the procedures for maintaining the 
accuracy of all instruments and measuring equipment which will 
be used for conducting field tests and laboratory analyses. 
Instruments and equipment will be calibrated with sufficient 
frequency and in such a manner that accuracy of results is 
maintained. 

Field Instruments and Equipment 

The only field instruments or equipment requiring 
calibration are the combustible gas meter and the photoion-
ization detector (PID). The combustible gas meter and PID 
will be used in health and safety monitoring {Part V) , and the 
PID will be used for field screening. Each instrument will be 
calibrated at the beginning of each day of sampling with the 
following calibration gases: 

1. A pentane gas standard for the combustible gas 
meter. The pentane standard provides an appropri
ate response in a petroleum-impacted area. 

2. A 100-ppm isobutylene standard for the PID. Iso-
butylene provides a similar response to benzene, 
which is the target compound, but is less toxic and 
thus safer to handle in the field. 

The instruments will be recalibrated as needed during the day 
if responses do not appear accurate. 

Laboratory Instruments and Equipment 

Most of the analytical work on this project will be 
performed by the laboratory. S-K Environmental Laboratory 
provides detailed information on calibration procedures and 
frequency in Section 8.0 of Appendix VII-A. 
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SECTION VII-9 

ANALYTICAL PROCEDURES 

Samples will be submitted to S-K Environmental Laboratory 
for chemical analysis. The laboratory is located in Elk Grove 
Village, Illinois. The S-K Environmental Laboratory is 
certified and qualified to perform the necessary analyses, as 
described in Part III. 

Samples To Be Analvzed 

The samples to be analyzed are shown in Table VII-9-1. 
The procedures to select soil samples for laboratory analysis 
are described in the previous chapter under "Field Screening." 
As shown in Table VII-9-1, duplicate soil and water samples, 
trip blanks, and equipment blanks will be collected and 
submitted to the laboratory for quality assurance. As dis
cussed in Appendix VII-A, additional quality assurance samples 
will be prepared in the laboratory for chemical analysis 
quality control. 

Constituent List 

The samples will be analyzed for the 107 constituents 
described in Table VII-9-2. The full constituent list is 
presented in Appendix VII-B. The constituent list consists of 
eight inorganic constituents, 37 volatile organic compounds 
(VOCs), and 62 semi-volatile organic compounds (SVOCs). The 
constituent list includes: 

• All hazardous constituents detected in soils and 
ground water during previous sampling events at the 
Dolton facility. 

• All hazardous constituents cind hazardous waste 
constituents detected in wastes managed at the 
Dolton facility. 

• Other VOCs and SVOCs commonly analyzed by the S-K 
Environmental Laborat02ry using Methods 8240 and 



Table vn-9-1. Sampling and Analysis Matrix, RFI Phase I Uorkplan, Dolton Recycle Center. 

Investigative Samples Field Quality Control Samples 

Sample Matrix Field Parameters Lab Parameters Type 
No. of 
Sites 

No. per 
Site Total Trip Blanks 

Equi pment 
Blanks 

Field 
Duplicates 

Soi I Physical Descriptions 
Total Organic Vapors BG 

SWMU 
4 

23-25 
2 
2 

8 
46-50 

0 0 5 

Volatile Organic Compounds 
Semi-Volatile Organic Compounds 
Inorganic Compounds, Total 

BG 
SWMU 

4 
23-25 

2 
2 

8 
46-50 

0 0 5 

Ground Water Water Levels BG 
SWMU 

4 
23-25 

1 
1 

4 
23-25 

0 0 3 

Physical Descriptions 
Volatile Organic Compounds 
Semi-Volatile Organic Compounds 
Inorganic Compounds, Dissolved 

BG 
SWMU 

4 
23-25 

1 
1 

4 
23-25 

3 3 3 

I 
VD 
I 
tv) 

Motes; 

1. The number of sites depends on whether a SUMU is present in the Barker Chemical No. 2 Area on S-K property, and thus is subject to this 
investigation. 

2. Laboratory control samples are described in Appendix VII-A. 

3. BG means background, and SWMU means solid waste management unit. 
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Table VII-9-2. Constituent List, RFI Phase I Release Assessment, Dolton Recycle Center. 

Constituent Method 
(from SW-846) 

Method Detection Limit 
(mg/kg) 

Inorganics 

Arseni c 7060 1.25 
Barium 6010 2.0 
Cadmium 6010 2.0 
Chromium 6010 4.0 
Lead 6010 11.0 
Mercury 7471 0.04 
Selenium 7740 0.9 
Silver 6010 3.0 

Organi cs* 

Volatile Organic Compounds (37) 8240 0.005-0.100 
Semi-Volatile Organic Compounds (62) 8270 0.33-3.3 

* A complete list of organic compounds 
presented in Appendix IV-B. 

and method detection limits for individual compounds are 
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8270 (gas chromatography/mass spectroscopy), re
spectively. 

Analytical Methods 

All analyses will be conducted for the total concentra
tion of each constituent, except that inorganic constituents 
in ground-water samples will be analyzed for the dissolved 
fraction because of the high silt content expected in the 
samples- Analytical methods are referenced in Table VII-9-2, 
and contained in Appendix VII-C. 

The laboratory will attempt through these standardized 
analytical methods to achieve the method detection limits 
(MDLs) listed in Table VII-9-2 and Appendix IV-B. However, 
MDLs are highly matrix dependent. Because Phase I focuses on 
the most impacted soils (and ground water), matrix interfer
ences are anticipated. EPA's SW-846 lists modified MDLs for 
certain methods given matrix interferences (see Table 
VII-9-3) . These modified MDLs will be used to determine 
completeness. 

Holding Times 

The laboratory will be instructed to meet the following 
holding times: 

Constituent Haximum Holding Time 

Metals 6 months, excluding mercury (28 days) 

VOCs 14 days 

SVOCs 14 days until extraction, 40 days after extraction 

The laboratory will be reijuested to provide a laboratory data 
report within 45 days of sample receipt. 
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Table VII-9-3. Revised Method Detection Limits Due to Matrix Interferences, RFI Phase I Release 
Assessment, Dolton Recycle Center. 

Analytical Method Matrix Method Detection Limits 

8240 (VOCs) Clean and low-level soils 
High-level soils 
Clean and low-level ground uater 
Medium-level and high-level ground water 

See MDLs in Appendix IV-B 
Multiply MDLs by 125 
See MDLs in App^ix IV-B 
Multiply MDLs by 50 

8270 (SVOCs) Clean and low-level soils 
Medium-level and high-level soils by sonication 
Ground water 

See MDLs in Appendix IV-B 
Multiply MDLs by 7.5 
See MDLs in App^ix IV-B 

Note: These revised method detection limits are based on information in SW-846. 
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Oualitv Assurance Procedures 

Background samples, blind duplicate samples, aqueous trip 
and equipment blanks, and laboratory-prepared quality assur
ance samples will be analyzed by the laboratory during the 
Phase I Release Assessment to evaluate quality control. The 
quality assurance procedures are described in detail in Part 
VII of this Workplan. 
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SECTION VII-10 

INTERNAL QUALITY CONTROL CHECKS 

Internal quality control checks are inserted into the 
quality assurance process to enhance the precision and accu
racy of the data. Field and laboratory internal quality con
trol checks are described below. 

Field Checks 

Field checks include calibration to evaluate the accuracy 
of the data, and blind duplicate samples to evaluate the pre
cision and representativeness of the data. Field calibration 
procedures are described in Section VII-8 of this Part. 

Blind duplicate soil samples will be collected from five 
SWMU sampling locations. The duplicates will be handled in 
the same manner and analyzed for the same constituents as the 
SWMU samples. Data from the blind duplicates will be used to 
evaluate the representativeness of the data. 

Laboratory Checks 

Laboratory checks are described in detail in Section 11.0 
of Appendix VII-A. For inorganic analyses, these internal 
checks include calibration curves, calibration blanks, contin
uing calibration verification, ICP interference check sample 
analysis, preparation blank analysis, sample spike analysis, 
sample duplicate suialysis, laboratory control sample analysis, 
and ICP serial dilution analysis. 

For organic analyses, internal checks include duplicate 
matrix spikes and reagent water blanks. Performance goals for 
organic constituents are established in Sections 11.4 and 11.5 
of Appendix VII-A. 
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SECTION VII-11 

DATA REDUCTION, VALIDATION, AND REPORTING 

This section covers procedures to compile, validate, and 
report the data collected during the RFI Phase I release as
sessment. Both field and laboratory procedures are discussed. 

Data Reduction 

The field data collected will be field observations (see 
Section VII-6 of this Part) and health and safety data (see 
Part V) . Data and observations will be recorded in the field 
logbook. No data reduction will be necessary. 

Laboratory data reduction procedures are described in 
Section 10.0 of Appendix VII-A. Data reduction is performed 
by the individual analysts and consists of calculating concen
trations in samples from the raw data obtained from the mea
suring instruments. 

Data Validation 

The site manager will review and sign the field notes af
ter each day of sampling. The objectives of this review are 
to identify and correct errors in the field notes before the 
recollection of the field observations becomes dimmed by time. 
The project manager will review the field audit and field 
notes, and determine whether the samples were collected and 
handled according to this RFI Workplan. 

Data validation procedures in the laboratory are descr
ibed in Sections 10.3 through 10.5 of Appendix VII-A. Data 
validation is a three-step process in the laboratory. The 
analyst checks the data to verify that the precision and accu
racy objectives are satisfied; if not, a corrective action re
port is filled out and corrective action taken. The QA/QC per
sonnel check the data package to ensure that it is complete 
and that deviations in protocols are accounted for. The lab
oratory manager verifies that the final report is printed cor-
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rectly. The contents of the laboratory data package are de
scribed under "Data Reporting." 

The project manager will conduct a systematic review of 
the data for compliance with the established quality control 
criteria based on the spike, duplicate and blank results pro
vided by the laboratory. An evaluation of method detection 
limits, data precision, accuracy and completeness, based on 
criteria in Section VII-14, will be performed and presented in 
the final report. 

The project manager will identify any out-of-control data 
points and data omissions, and interact with the laboratory to 
correct data deficiencies. Decisions to repeat sample collec
tion and analysis will be made by the project manager based on 
the extent of the deficiencies and their importance in the 
overall context of the project. 

Data Reporting 

A copy of the field notes will be included as an appendix 
in the RFI Phase I Report. The laboratory data are reported 
through the leiboratory information management system (see Sec
tion 10.6 of Appendix VII-A) . A copy of the laboratory data 
report will be included as an appendix in the RFI Phase I Re
port. The laboratory data report will include: 

Inorganics 

o Cover letter with laboratory manager/project 
manager sign-off 

o Data qualifiers 

o Chain of custody 

o Lab chronicle, describing client ID/analysis, 
matrix, prep number, collection date, extrac
tion/prep date, analysis date, and section 
manager sign-off 

o Case narrative if any technical problems oc
curred 

o Client data report 
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o Quality control summary reports, including 
date of analyses, parameters determined, sam
ple duplicates and control samples, lEC fac
tors for the ICAP analyses, method blank de^ 
taction report, and laboratory control stan
dards report. 

Oraanics 

o Cover letter with laboratory manager/project 
manager sign-off 

o Data qualifiers 

o Chain of custody 

o Lab chronicle, describing client ID/analysis, 
RFW number, prep number, collection date, ex
traction/prep date, analysis date, and section 
manager sign-off 

o Case narrative if any technical problems oc
curred 

o Sample data report 

o Quality control summary report (spread-sheet) , 
including date of analyses, parameters deter
mined, sample duplicates and control samples, 
surrogate spike recoveries, matrix spike and 
matrix spike duplicate results, chromatograms 
and mass spectra. 

o Raw data package for GC/MS volatiles and semi-
volatiles 

Data reporting also covers the handling of blind dupli
cates and internal lc±>oratory replicates, outliers, data below 
method detection limits and quality assurance data. Data from 
blind duplicates will be individually recorded in the data 
summary tables of the RFI Phase I Report; these data will be 
used to evaluate the representativeness of the results. 

Internal laboratory replicate data will be averaged dur
ing data reduction, and the averages will be presented in the 
data summary tables of the RFI Phase I Report with a notation 
that the values represent internal laboratory replicate aver
ages. Individual replicate data will be shown in the labora-
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tory data report, and discussed under precision and accuracy 
evaluations in the quality assurance part of the RFI Phase I 
Report. 

Any program of environmental measurement can produce out
lier numbers that lie outside the "expected" range of values. 
Outlier values may be the result of: 

1. A catastrophic unnatural (but real) occurrence, 
such as a spill; 

2. Inconsistent sampling or analytical chemistry met
hodology; 

3. Errors in the transcription of data values or dec
imal points; and 

4. True but extreme concentration measurements. 

Documentation and validation of the cause of outliers will ac
company any attempt to correct or delete data values, because 
true but extreme values will not be altered. Outlier values 
will not be omitted from the raw data reported to the regula
tory agency, but will be identified as outliers within the 
data summary tables. Reasons for the outlying behavior will 
be provided in the data summary tables or in the text of the 
RFI Phase I report. 

Data below detection limits will be expressed as "ND (me
thod detection limit)," where "ND" means not detected and "me
thod detection limit" is the quantitative value determined by 
the laboratory. 

Quality assurance data will be discussed in detail in a 
quality assurance section of the Phase I Report. Quality as
surance information will be included in other chapters to the 
extent that it affects the interpretation of sample data. 
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SECTION VII-12 

PERFORMANCE AND SYSTEM AUDITS 

Performance and system audits of field and laboratory ac
tivities will be conducted to verify that sampling and analy
sis are performed in accordance with the procedures establis
hed in this Workplan. This section describes the external au
dits that will be conducted by Safety-Kleen Corp. (S-K), and 
the internal field, laboratory, and office audits that will be 
conducted by S-K contractors. 

External Audits 

External audits will be conducted by S-K. John Valerius, 
who is Dolton's Facility Manager, or his designate, will audit 
the field activities to evaluate whether they are being con
ducted in accordance with the procedures in this Workplan. 
Mr. Valerius and/or Scott Davies of S-K will provide peer re
view of the RFI Final Report. 

The lEPA Project Coordinator may conduct audits of field 
activities. S-K's management personnel or designates will ac
company the lEPA personnel during the audits if so desired by 
the lEPA. 

Field Audits 

The site manager will schedule audits of field activities 
at various times to evaluate the execution of sampling opera
tions and field documentation. The evaluation is directed to
ward the extent to which the Workplan procedures are being 
followed. 

Sampling operations will be evaluated to determine if 
they are performed as stated in this Workplan. The site man
ager will perform spot checks to determine that the appropri
ate number of samples are being collected, samples are placed 
in proper containers, and proper preservation, packaging, and 
shipment protocols are being followed. 
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The site manager will check to see that chain-of-custody 
procedures are being followed, and that samples are being kept 
in custody at all times. 

Field documents pertaining to sample identification and 
control will be examined daily for completeness and accuracy. 
Field notebooks and field data forms will be reviewed by the 
site manager to see that all entries are dated and signed and 
the contents are legible, written in indelible material, and 
contain accurate and inclusive documentation of project activ
ities . 

Safety-Kleen Corp. or the TriHydro project manager will 
visit the site on at least one occasion during the sampling 
event to audit compliance with the Workplan protocol. The au
ditor will complete the form shown as Figure VII-12-1. The 
completed form will be included in the final report. If defi
ciencies are identified during the audit, the auditor will 
make a decision whether to repeat sample collection and analy
sis based on the extent of the deficiencies and their impor
tance in the overall context of the project. 

T.ahn-ratorv Audits 

Laboratory raw data audit procedures are described in 
Section 12.1 of Appendix VII-A. S-K Environmental Laboratory 
also conducts periodic evaluations of all quality control data 
which are hot project-specific, but promote a high-quality 
level of performance by the laboratory on all projects. 

Office Audits 

Prior to the production of the draft document, the qua
lity assurance officer will review the laboratory data report 
for apparent errors or inconsistencies. He will work with the 
project manager to determine whether the laboratory will be 
asked to reainalyze certain samples for certain constituents. 

The preliminary draft report will undergo peer review by 
TriHydro senior professional staff not involved in the prepa
ration of the report. Errors will be corrected, and a draft 
report issued to Safety-Kleen Corp. The client will provide 
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Figure VII-12-1. Field Audit Form, RCRA Facility Investigation, Dolton Recycle Center. 

FIELD AUDIT 

Auditor: 

Date: 

Location: 

Project: 

Activity: 

Field Personnel 

Site McUiager: 

Site Health and Safety Officer: 

Field Staff: 

Health and Safety 

PID: Precision Check <i30») 

Accuracy Check (^5%) _ 

Ejqplosimeter: Precision Check (^30%) 

Accuracy Check (+5%) 

Draeger Tubes: 

Personnel Protection Equipment: 

Incidents: 

Responses: 

Noncompliances with Plan: 

Monitoring Procedures 

Sanqjling Procedure Noncompliance: 

Decontamination Procedure Noncompliance: 

Field Documentation Noncompliance: 
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Label Nonconpliance: 

Chaxn-of-Custody/Sanple-Analysis-Request: 

Noncompliance: 

Completeness 

SNMU Samples: 

Background Samples: 

Field Duplicate (1/10): 

Equipment Blank (1/10) : 

Trip Blank (1/cooler): 

Noncompliances with Plcin: 

Site Manager, Company, Date 

Auditor, Con^jany, Date 
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peer review Gomments, the draft will be revised, and a final 
report submitted to the regulatory agencies. 
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SECTION VII-13 

PREVENTATIVE MAINTENANCE 

Instruments and equipment will be maintained in order to 
promote the generation of precise and accurate data, and to 
permit the project to proceed on schedule. Preventative 
maintenance procedures for field and laboratory equipment are 
described below. 

Field Procedures 

The cornerstones of the field preventative maintenance 
program are the checking and calibration of field instruments 
before they are shipped or carried to the field, and the pro
vision for backup instruments and equipment. The combustible 
gas meter and photoionization detector (PID) will be checked 
and calibrated immediately before going to the field. Instru
ments which cannot be properly operated or calibrated will not 
be taken to the project site. 

Backup duplicate instruments and equipment will be avail
able onsite or within one-day shipment to avoid delays in the 
field schedule. Critical spare parts will be kept onsite to 
minimize instrument downtime. 

Routine calibration will be conducted according to the 
procedures in Section VII-8 of this Part. Routine calibration 
will minimize the potential for inaccurate field measurements. 

Laboratorv Procedures 

Preventative maintenance procedures in the laboratory are 
described in Section 13.0 of Appendix VII-A. These procedures 
include a calendar of routine equipment maintenance, instru
ment maintenance logbooks which document non-routine repair or 
maintenance, and an inventory of critical spare parts in the 
laboratory. 
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SECTION VII-14 

PROCEDURES TO ASSESS DATA DETECTION LIMITS, 
PRECISION, ACCURACY, AND COMPLETENESS 

As discussed in Section VII-5, there are four quantita
tive measures of data quality: 

Method detection limits 

Precision 

Accuracy 

Completeness 

Procedures to assess these measures are discussed below. 

Method Detection Limits 

Analytical methods are referenced in TeJole VII-3-1 and 
contained in EPA's SW-846. The laboratory will attempt 
through these standardized analytical methods to achieve the 
method detection limits (MDLs) listed in Table VII-3-1 and Ap
pendix VII-A. However, MDLs are highly matrix dependent. Be
cause Phase I focuses on defining if a release has occurred, 
is occurring, or could occur, matrix interferences are 
possible. EPA's SW-846 lists modified MDLs for certain methods 
given matrix interferences (see Table VII-9-3). These modi
fied MDLs will be used to determine completeness. 

In addition to MDLs, the laboratory routinely evaluates 
instrument detection limits (IDLs) on laboratory-prepared sta
ndards. Quality assurance objectives for IDLs are discussed 
in Section 14.0 of Appendix VII-A. 

Precision 

Precision will be measured on internal laboratory dupli
cates by the procedure discussed in Section VII-5. Precision 
quality assurance objectives are listed in Table 5-2 of Appen-
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dix VII-A. These objectives are based on a large number of 
quality assurance analyses conducted by S-K Environmentai 
Laboratory on previous RCRA-level projects. 

Accuracy 

Accuracy in the field will be evaluated by calibration 
data on the field equipment. Limits are shown on Figure 
VII-12-1. 

Accuracy will be assessed by means of laboratory internal 
reference samples and percent recoveries. Accuracy quality 
assurance objectives are listed in Table 5-2 of Appendix VII-
A. Accuracy objectives are discussed further in Section 5.1 
and of Appendix VII-A. As with precision, the accuracy objec
tives are based on a large number of quality assurance ana
lyses conducted by S-K Environmental Laboratory on previous 
RCRA-level projects. 

Completeness 

Completeness is based on compliance of the sampling pro
gram with the Workplan protocol and the analytical program 
with the MDLs, precision and accuracy objectives. The comple
teness objective is 95% for the sampling program and for the 
analytical program. Audits (see Section VlI-12) will ensure 
that the sampling program satisfies the completeness quality 
assurance objective. 

The overall laboratory objective for completeness is to 
have 95 percent of the data usable without qualification. The 
c±»ility to meet or exceed this completeness objective is de
pendent on the nature of samples submitted for analysis. If 
data cannot be reported without qualifications, project com
pletion goals may still be met if the qualified data, i.e., 
data of known quality even if not perfect, are suitable for 
specified project goals. 
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SECTION VII-15 

CORRECTIVE ACTION 

Corrective action may be required for two classes of pro
blems: instrument and equipment problems and noncompliance 
problems. The problems will be identified by field team mem
bers during sampling and by laboratory analysts during the 
chemical analyses, or by the project managers and quality as
surance officers during the audit procedures described in Sec
tion VII-12 of this Part. Corrective actions are described 
below. 

Instrument and Ecruipment Problems 

Instrument and equipment problems may occur during 
sampling and analysis. They will be remediated by: 

Repair or recalibration 

Replacement with backup duplicate instruments or 
equipment 

Nonconformance Problems 

Two types of nonconformance problems may arise: de
viation from the approved Workplan procedures or inability to 
achieve the quality assurance objectives discussed in Sections 
VII-5 and VII-14 of this Part. Deviations from the approved 
Workplan procedures will be handled in one of two ways: 

1. Conducting the work again in accordance with the 
approved Workplan procedures; or 

2. Demonstrating to lEPA's satisfaction that the non
compliance does not compromise the successful 
achievement of the Workplan objectives or the qua
lity assurance objectives. 

Deviations and corrective actions will be discussed in the RFI 
Phase I Report. 
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The second potential nonconformance problem is the inabi
lity of the laboratory to achieve the quantitative quality as
surance objectives. A detailed description of laboratory re
sponses to correct these deficiencies is presented in Section 
15.0 of Appendix VII-A. If the laboratory cannot correct the 
deficiencies, they will be handled in one of three ways: 

1. The laboratory will be asked to re-analyze the ana
lyses in question, if sample holding times have not 
been exceeded; 

2. Safety-Kleen Corp. will demonstrate to lEPA's sat
isfaction that the noncompliance does not compro
mise the successful achievement of the Workplan ob
jectives; or 

3. Additional samples will be collected and analyzed 
to eliminate the noncompliance. 

Laboratory noncompliance and corrective actions will be dis
cussed in the RFI Phase I Report. 
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SECTION VII-16 

QUALITY ASSURANCE REPORTS TO MANAGEMENT 

A RFI Phase I Report will be submitted to the Illinois 
Environmental Protection Agency which addresses quality assur
ance problems, if any. The RFI Phase I Report will describe 
the quality assurance problems and the responses proposed or 
implemented to resolve these problems. 

The laboratory quality assurance officer will prepare a 
package at the completion of the analytical work which covers 
the following information: 

Data accuracy and precision 

Completeness 

Results of any performance or system audits conduc
ted during the project 

The package will include a comparison of the laboratory 
quality assurance data to the quality assurance objectives, 
identify noncompliance with the quality assurance objectives, 
and describe actions to eliminate or accommodate the noncom
pliance. This laboratory quality assurance report will be in
cluded as an appendix to the RFI Phase I Report. 

The RFI Phase I Report will include a section on quality 
assurance. This section will contain a description of any 
field or laboratory noncompliance with the Phase I or quality 
assurance objectives stated in Section VII-5, and a discussion 
of the actions taken to eliminate or accommodate the noncom
pliance . 
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3.0 QUALITY ASSURANCE POLICY 

The following document provides a summaiy of the quality assurance program maintained by Safety-
Kleen's Enviromnental Laboratory. This program was prepared in accordance with "Model Quality 
Assurance Project Plan Region 5 Office of Super Fund, May 91" to ensure the delivery of complete 
and accurate data of known quality. 

An effective quality assurance program is built on a foundation of quality derived Standard Operating 
Procedures. This approach ensures that each link in the chain of analysis is sound. Safety-Kleen's 
chain-linked approach affords a means of verifying and documenting performance quality as required 
by each SOP employed. Analytical quality is further ensiued by rigorous periodic Quality Audits 
conducted by Safety-Kleen's laboratory Quality Assurance Department which is entirely separate and 
independent of laboratory operations. 

Project specific Quality Assurance objectives are addressed on a project by project biasis to satisfy 
client or end user needs. As such, Safety-Kleen endeavors to discuss and define these objectives with 
each client at the earliest possible stage. 

The objective of Safety-Kleen's Envirorunental Laboratory QA Program is to ensure that all data 
reported is complete, accurate and of known quality. These three components form the foundation of 
Safety-Kleen's Environmental Laboratory QA program. 
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4.0 ORGANIZATION AND RESPONSIBILITY 

It is the objective of Safety-Kleen Corp. to provide an organizational structure that can enhance the 
attainment of Corporate goals. Quality services, cost competitiveness, client satisfaction, employee 
gratification and profitable operations are primary Safety-Kleen goals. 

4.1 DESCRIPTION OF LABORATORY PERSONNEL RESPONSIBILniES 

Safety-Kleen's Environmental Laboratory, located in Elk Grove Village, Illinois, is a fiill-service 
environmental analytical laboratory. A total staff of 2c' .eople, consisting of laboratory personnel 
and/or support personnel managed by Mr. Mark A. Har? dg provide environmental services to 
industrial and internal clients. The Environmental Laboratory has state certifications for the analysis of 
soils, waste water and/or drinking water in Connecticut, California, Illinois, Kansas, New Yoric arid 
Wisconsin. Also, all those states that recognize any of the previous mentioned states in reciprocity. 
We are accredited by the American Association for Laboratory Accreditation (A2LA). This enables 
the Envirorimental Laboratory to conduct analyses for internal and client projects throughout much of 
the country. 

4.1.1 PROJECT MANAGEMENT 

Safety-Kleen's Environmental Laboratory uses a system of lab managers and project managers to plan, 
coordinate, execute and monitor project activities. Efficient and effective project mariag^ent is of 
prime importance to the successfiil execution of project establishing and maintaining credibility and 
lasting v^ue. Project management at Safety-^Kleen is the coordinated and cooperative effort of a team, 
in which each member actively participates in successful project planning and executioiL Project 
Managers are involved fi-om the start in planning the project and time tables. When the client proposal 
is accepted by the client, the lab project manager will schedule With the client the arrangements for 
supplying sample containers and a schedule for sampling. 

When samples are received at Safety-Kleen's Environmental Laboratory, the sample custodian will 
verify that all sample container seals are intact, and if so, will sign the chain-of-custody statement 
accordingly. In the event that it appears chain-of-custody has been broken, the sample custodian will 
immediately bring it to the attention of the Project Manager who will in turn contact the client for 
consultation and resolution. Written documentation of the event will be furnished. 

The sample custodian will also verify infonnatic ii on the sample labels is the saine as that appearing on 
the chain-of-custody. Any inconsistencies will also be brought to the attention of the Project Manager 
for immediate resolution with the client. The resolution will be documented in a memorandum to the 
project file and a copy provided to the diem. After log-in, the samples are stored at 4°C in storage 
refiigerators until analysis. 
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The sample identification information and analyses requested are then logged into the laboratory 
computer and entered onto the laboratory backlog. The laboratory backlog serves as a guide to the 
Laboratory Manager, Group Leaders and Project Managers to identify the status of all samples in the 
laboratory, and is used to ensure that project deliverable requirements are met. The backlog contains 
the laboratory sample work order number, client name, number of samples received by tnatiix, number 
of samples to be analyzed for each requested parameter, due date, type of QC and report requested. 

Backlogs are updated daily and reviewed by the Environmental Laboratory Project Manager and group 
leaders. The responsibility of the Project Manager is to monitor the status of samples usmg the 
backlog report, ^ly status meetings and through status updates fiom the Laboratory Manager. Use of 
the backlog allows the Project Manager to track the progress of samples through the various steps of 
the analytical process and assure timely completion of each task. If for any reason the backlog 
indicates that sample analyses are not completed within seven days of the due date, the Project 
Manager will work with the Laboratory Manager and Group Leaders to reassess laboratory priorities to 
enable timely delivery of the analytical report The laboratory manager and group leaders have a 
commitment to maintain project schedules with a goal of 100% on-time delivery of quality data 
packages. If at any time, a delay in the required project turnaround time is anticipated, the Project 
ManagCT will immediately contact the client and inform them of the nature of the problem, the 
corrective action taken and a revised delivery date for the analytical data report. 

A flexible capacity helps the laboratories meet projec' ;ommitments. The Environmental Laboratory 
operates two shifts, 5 days per week in many of the service areas. The shifts are 8 hours shifts. 
Capacity is expanded by using autosamplers on many of the instruments. As demand for specific 
analytical requirements grows, the Environmental Laboratory has added equipment and fiill time staff 
as analytical backlog is identified. 

4.13 KEY PERSONNEL 

The Environmental Laboratory provides ongoing training to maintain the quality of its personnel. The 
highly trained staff of experienced professional chemists and technicians is the key element in the lab's 
credibility as a provider of quality environmental testing service. A strong base of experience, 
organized and managed effectively, results in a value added service product appreciated by om clients. 
The accompanying Skills Matrix of Key Personnel summarizes the education and experience of the 
laboratory personnel. The Laboratory personnel assigned to this project have an excellent record of 
satisfying project requirements. The Group Leaders provide guidance and direction enabling their staff 
to routinely provide quality test results. 

Table 4-1 provides the Skills matrix of key laboratory personnel. 
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Table 4 - 1 

Skills Matrix of Key Personnel 
SAFETY-KLEEN CORP. 

February 14,1994 

DEGREE 

YRS 
LAB 
EXP 

PROJ 
MNGT 

QAJ 
QC 

DATA 
MNGT 

CLP 
EXP 

SW846 
EXP 

EPA 
600 
EXP 

DOD 
EXP 

A.F. 
IRP 
EXP 

INDST 
HYG 
EXP 

Laboratorv Manager 
Mark Hartwig BS Chem 20 X X X X X X 

VP Technical 
James Breece Ph.D. Chem 31 X X X X 

OA/OC Manager 
Dave Reese BS Chem 15 X X X X X X X 

Inorganic Group Leader 11 X 
Rita Shah BS Chem 11 X X X X 

Organic Group Leader 
Rick Cook MS Chem 14 X X X X X X X 

Project Manager 
Matt Schweik BS Economics 

Chemist 
Pravin Patel MS Chem 11 X X 

Chemist 
Atul Shah BS Chem 23 X X X X 

Chemist 
Mark Scheuer MS Chem 8 X X X 
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4.2 ANALYST TRAINING 

Refer to Appendix A. 
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5.0 QUALITY ASSURANCE AND QUALITY CONTROL (QA/QQ OBJECTIVES 

5.1 GENERAL 

The specific QA/QC objective for this project are summarized in Tables 5-1 and 5-2. The objectives 
are divided into two groups briefly described below; 

5.1.1 PRECISION 

The degree of agreement between the numerical values or determinations of a set of duplicate samples 
performed in an identical fashion constitutes the precision of the measurement. Precision will be 
reported as relative percent difference as expressed by the following formula: 

(C1-C2) 
RPD= xlOO% 

(CI+C2)/2 

where: 

= Numerical value #1 

^2 = Numerical value #2 

5.1.2 ACCURACY 

Accuracy is the measure of a result to the accepted (or true) value. Accuracy is assessed by means of 
reference samples and percent recoveries. Error may arise from personal, instrumental, or methods 
factors. Analytical accuracy is expressed as die percent recovery of an analyte that has been added to 
the sample (or standard matrix, i.e., blank) at a known concentration before analysis and is expressed 
by the following formula: 

AT-AO 
Accuracy = % Recovery = x 100% 

AF 

Where: 

AT = Total amount found in fortifi^ sample. 
AO = Amount found in unfortified sample. 
AF = Amotmt added to sample. 

The fortified concentration may be specified as part of the project requirement or laboratory quality 
control requirmnents, (matrix spike). In the case of matrix spikes, the fortified concentration should be 
different enough (two to five times higher) from the background concentration to permit a reliable 
recovery calculation. 
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Table 5-1 

Target Compound List 

Arsenic 6010 
7060 
6010 
7060 

3050 
3050 
3010 
3020 

8.0 
1.25 

0.08 
0.013 

Barium 6010 
6010 

3050 
3010 

2.0 
0.02 

Cadmium 6010 
7131 
6010 
7131 

3050 
3050 
3010 
3020 

2.0 
0.1 

0.02 
1.0 

Chromium 6010 
7191 
6010 
7191 

3050 
3050 
3010 
3020 

4.0 
0.83 

0.04 
0.008 

Lead 6010 
7421 
6010 
7421 

3050 
3050 
3010 
3020 

11.0 
0.78 

0.11 
0.008 

Selenium 6010 
7740 
6010 
7740 

3050 
3050 
3010 
3020 

15.0 
0.9 

0.15 
0.009 

Silver 6010 
7761 
6010 
7761 

3050 
3050 
3010 
3020 

3.0 
0.44 

0.03 
0.004 

Mercury 7471 
7470 

N/A 
N/A 

0.04 
0.002 

M ethyl Ethyl Ketone 8240 N/A 0.1 0.1 

Trichlorof luoromethane N/A 0.01 0.01 
Vinyl Chloride N/A 0.01 0.01 
toluene N/A 0.005 0.005 
Benzene N/A 0.005 0.005 
Acetone N/A 0.1 0.1 
Bromodichloromethane N/A 0.005 0.005 
Bromoform N/A 0.005 0.005 
Chloroethane N/A 0.01 0.01 
Chloroform N/A 0.005 0.005 
Oibrbmochloromethane N/A 07005 0.005 
1,1 -Dichloroethage N/A 0.005 0.005 
1,2-bichloroethane 1 N/A 0.005 0.005 
trans 1,2-Dichloroethylene N/A 0.005 0.005 
1,2-Dichloropropane N/A 0.005 0.005 
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j' ^ VS / J-J' V. VWAW W VA w ^ A- ^ >-i iiHiii 
cis-1,3-Pichlorbpropene N/A 0.005 0.005 
trans-1,3-Dichlbropropene M/A 0.005 0.005 
Ethylbenzene N/A 0.005 0.005 

2-Hexanone N/A 0.05 0.05 
4-Methyl-2-pentanone N/A 0.05 0.05 
Styrene N/A 0.005 0.005 
1,1,2,2-Tetrachloroethane N/A 0.005 0.005 
1,1,2-Trichloroethane N/A 0.005 0.005 
Vinyl Acetate N/A 0.05 0.05 
Xylene (total) N/A 0.005 0.005 
Chloromethane N/A 0.01 0.01 . 
Bromomethane N/A 0.01 0.01 
Tetrachloroethene N/A 0.005 0.005 
Trichloroethene N/A 0.005 0.005 
Methylene Chloride N/A 0.005 0.005 
1,1,1 -Trichloroethane N/A 0.OO5 0.005 
Carbon Disulfide N/A 0.1 0.1 
Carbon Tetrachloride N/A 0.005 0.005 
Chlorobenzene N/A 0.005 0.005 
1,1,2-Tn'chloro-1,2,2-Trifluoroethane N/A 0.005 0.005 
1,1-Dichloroethylene N/A 0.005 0.005 
cis-1,2-Dichloroethylene N/A 0.005 0.005 
Bis(2-ethylhexyl)phthalate 8270 3550 

3510 
0.66 

0.01 
4-Bromophenol phenyl Ether 3550 

3510 
0.66 

0.01 
ButyL benzyl phthalate 3550 

3510 
0.66 

0.01 
p-Chlbroaniline 3550 

3510 
1.30 

0.02 
p-Chloro-m-cresol 3550 

3510 
0.66 

0.01 
2-Chloronaphthalene 3550 

3510 
0.66 

0.01 
2-Chlorophenol 3550 

3510 
0.66 

0.01 
4-Chlorophenyl phenyl ether 3550 

3510 
0.66 

0.01 
Chrysene 3550 

3510 
0.66 

0.01 
Dibenz(a,h)anthracene 3550 

3510 
0.66 

0.01 
Dibenzofuran 3550 

3510 
0.66 

0.01 
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r : 

3,3*-pichlbro-benzldine 3550 
3510 

1.30 
0.02 

Indenod ,2.3-c,d)pyrene 3550 
3510 

0.66 
0.01 

Isophorone 3550 
3510 

0.66 
0.01 

2-Methvlnaphthalene 3550 
3510 

0.66 
0.01 

Naphthalene 3550 
3510 

0.66 
0.01 

Di-n-butylphthalate 3550 
3510 

0.66 
0.01 

2-methvl-4,6-dinitrophenol 3550 
3510 

1.30 
0.02 

o-Nitroaniline 3550 
3510 

3.30 
0.05 

m-Nitroaniline 3550 
3510 

3.30 
0.05 

p-Nitroaniline 3550 
3510 

ND 
0.02 

Nitrobenzene 3550 
3510 

0.66 
0.01 

o-Nitrophenol 3550 
3510 

0.66 
0.01 

p-Nitrophenol 3550 
3510_ 

3.30 
0.05 

Pentachlorophenol 3550 
3510 

3.30 
0.05 

Phenahthrene 3550 
3510 

0.66 
0.01 

Phenol 3550 
3510 

0.66 
0.01 

Pyrene 3550 
3510 

0.66 
0.01 

1,2,4-Trichlorobenzene 3550 
3510 

0.66 
0.01 

2,4,5-Trichlorophenol 3550 
3510 

0.66 
0.01 

2,4.6-Trichlorophenol 3550 
3510 

0.66 
0.01 

m-Dichlorobenzehe 3550 
3510 

0.66 
0.01 

o-Dichlorobenzene 3550 
3510 

0.66 
0.01 



Table 5-1 
(continued) 

Target Compound List 

Safoty-Kloon GAP 2/94 

Revision: 0 Date 2/14/94 

Section: 5 Page 5 of 9 

• • r ••T';-" : •• 
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p-Oichlorobenzene 3550 
3510 

0.66 
0.01 

m-Cresol 3550 
3510 

0.66 
0.01 

o-Cresol 3550 
3510 

0.66 
0.01 

p-Cresol 3550 
3510 

0.33 
0.005 

Acenaphthene 3550 
3510 

0.66 
0.01 

Acenaphthylene 3550 
3510 

0.66 
0.01 

Anthracene 3550 
3510 

0.66 
0.01 

Benzo(a)anthracene 3550 
3510 

0.66 
0.01 

Benzo(b)fliJoranthene 3550 
3510 

0.66 
0.01 

Benzo(k)fluoranthene 3550 
3510 

0.66 
0.01 

Benzo(ghi)perylene 3550 
3510 

0.66 
0.01 

BenzoCaipyrene 3550 
3510 

0.66 
0.01 

Benzyl alcohol 3550 
3510 

1.30 
0.02 

Bis(2-chloroethyoxy)methane 3550 
3510 

0.66 
0.01 

Bis(2-chloroethyl)ether 3550 
3510 

0.66 
0.01 

2,4-Dichlprophenol 3550 
3510 

0.66 
0.01 

Diethyl phthalate 3550 
3510 

0.66 
0.01 

2,4-Dimethylphenol 3550 
3510 

0.66 
0.01 

Dimethyl phthalate 3550 
3510 

0.66 
0.01 

2,4-Dinitrophenol 3550 
3510 

3.3 
0.05 

2,4-Dinitrotoluene 3550 
3510 

0.66 
0.01 

2,6-Dinitrotoluehe 3550 
3510 

0.66 
0.01 
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Table 5-1 
(continued) 

Target Compound List 

Di-n-octyl phthalate 3550 
3510 

0.66 
O.Ol 

Ruoranthene 3550 
3510 

0.66 
0.01 

Ruorene 3550 
3510 

0.66 
0.01 

Hexachiorobenzene 3550 
3510 

0.66 
0.01 

Hexachlorobutadiene 3550 
3510 

0.66 
0.01 

Hexachiorocyciopentadiene 3550 
3510 

0.66 
0.01 

Hexachloroethane 3550 
3510 

0.66 
0.01 
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Table 5-2 

SummatY of Precision and Accuracy Objectives 

Metals EPA Method 6010 and 7000 Series 

Arsenic Soil 
Water 

30 
20 

75-125 
80-120 

Barium Soil 
Water 

30 
20 

75-125 
80-120 

Cadmium Soil 
Water 

30 
20 

75-125 
80-120 

Chromium Soil 
Water 

30 
20 

75-125 
80-120 

Lead Soil 
Water 

30 
20 

75 - 125 
80-120 

Selenium Soil 
Water 

30 
20 

75-125 
80-120 

Silver Soil 
Water 

30 
20 

75-125 
80-120 

Mercury Soil 
Water 

30 
20 

75 - 125 
80 r 120 

VolatDes EPA Method 8240 

1 
Chlorobenzene Soil 20 75-110 

Water 20 75-110 
Toluene Soil 20 76-125 

Water 20 76 - 125 
Benzene Soil 20 76-127 

Water 20 76 - 127 
1,1-Dichloroethene Soil 20 61 - 145 

Water 20 61 - 145 
Trichloroethene Soil 20 71 - 120 

Water 20 71 - 120 
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Table 5-2 
(continued) 

Summary of Precision and Accuracy Objectives 

Semi-VolatOes EPA Method 8270 

Phenol Soil 35 26-115 
Water 42 12-110 

2-Chlorophenol Soil 50 25-115 
Water 40 27-123 

1,4-Dichlorobenzene Soil 27 28-115 
Water 28 36-115 

N-Nitroso-di-n-propylamine Son 38 41 - 126 
Water 38 41 - 116 

1,2,4-Trichlorobenzene Soil 25 38-115 
Water 28 39 - 115 

4-Chloro-3-methylphenol Son 33 26-115 
Water 42 23-115 

Acenaphthene Soil 25 31 - 137 
Water 31 46-118 

4-Nitrpphenol Soil 50 11 - 114 
Water 50 10-115 

2,4-Dinitrotoluene Soil 47 28-115 
Water 38 24-115 

Pentachlorbphenol Soil 47 17r 115 
Water _ 50 9-115 

Pyrene Soil 3C 35 - 142 
Water 31 26-127 



Safcty-KlecnQAP2/94 
Revision: 0 Date 2/14/94 

Section: 5 Page 9 of 9 

5.2 FIELD AND LABORATORY QUALITY CONTROL SAMPLES 

Standard analytical quality control checks to be instituted by field and laboratory personnel include but 
are not limited to: 

5.2.1 EQUIPMENT BLANKS 

Samples are prepared using analyte-free water. Equipment blanks are routed through decontaiidnated 
sampling equipment prior to collection. Preservatives c additives are added as required and the blank 
sample is then sealed. The equipment blank will then be shipped with real samples collected for the 
same parameter group. During field sampling an equipment blank will be collected and analyzed from 
each group of aqueous samples for each 10 samples received daily. 

5.2.2 TRIP BLANKS 

Volatile organic sample containers prepared in the laboratory using analyte-free water. The trip blanks 
accompany the field samples during transport to the site, during collection, packaging, and transport to 
the lab, during analysis, and will be contained in the same type of sample container as those used in the 
current sampling effort. One trip blank sample will be included for each cooler of aqueous VGA 
samples. 

5.23 DUPLICATE SAMPLES 

Samples collected finm the same sampling location at the same time. At least one duplicate sample 
will be analyzed from each group of samples of a similar matrix type for every 10 samples received. 

5.2.4 MATRIX SPIKEMATRDC DUPLICATE (MS/MSD) 

Samples in which compounds are added before extraction and analyses. The recoveries for spiked 
compounds can be used to assess how well the method used for analysis recovers target compounds 
(i.e., a measure of matrix interference in the sample), when reviewed in conjimction with other QC 
data, MS/MSD may indicate reanalysis using a more appropriate method. At least one spiked sample 
analysis will be performed on each group of samples of a similar matrix type and concentration for 
each batch of samples or for every 20 samples received, whichever is more frequent. 

5.2.5 SURROGATE SPIKING 

Samples in vriiich surrogate compounds are added IK fore sample preparation for organics. The review 
for spiked svirrOgate compounds can be used to assess method accuracy for each sample matrix. 
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6.0 SAMPLING PROCEDURES 

Refer to Section 6.0 of the main text of the Quality Assurance Project Plan. 
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Table 6-1 

Sample Containers, Preservation and Hold Times for Waters & Soils 

CONTAINER TYPE (EP Rae.1 

SOUOWASTC : SAIMPie . 
. WHGMT • 

Metals (Excluding 
Chromium VI & Hgl 7000 Seri0s/6O1O 200 Seriea/200.7 2 Qrams 200 mL 6 months 4az.CWM 500 mL HOPE pH <2 HN03 

Semi-Volatiles 8270 625. 1625 30 grams 1 Ular 
7DavsExU40ilavs 

attar Ext. Baz.CWM 2 1/2 Utars A.J. 111 Cool 4*C. .008% Na2S2 

Volatiles 8204 624. 1624 5 grams 5mL 14 Days 4 az. CWM 40 mL Glass Vial 
111 4 Drops Ha Cool 4*C 

.008% Na2S203 
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7.0 FIELD CUSTODY 

Definition of custody - A sample is in one's custody if: 

• It is in one's physical possession. 
• It is in one's view, after being in one's physical possession. 
• It is in one's physical possession wd secured so that no one can tamper with it. 
• It is kept in a secured area restricted to authorized personnel only. 

7.1 CUSTODY PROCEDURES 

All custody records should be originated by the supplier of sampling containers or by field personnel. 
The sample record contains the following information. 

• 

• 

• 

• 

Sample Identification 
Date and time of collection 
Source of the sample (include sample type and name of firm) 
Preservative 

• Analysis requested 
Name of person collecting sample 
Any Special Information - including potential level of contamination 

The shipping container is sealed to prevent the sample tag from being removed and the container 
opened without authorization. The tags and seals should be filled out in legible handwriting. 

When transferring the possession of samples, the transferee should sign and record the date and time 
the transfer took place. 

The log-in personnel shall receive and verify the integrity of die samples. Samples not properly passed 
are not to be received until the client is notified of the specific problems and corrective action is 
specified. Photographs can be taken of damaged coolers and sample containers as evidence that 
samples were not received "in-tact". 

7.2 LABORATORY CUSTODY PROCEDURES 

Safety-Kleen's Environmental Laboratory assumes the responsibility fur the integrity and security of 
the samples after proper custody transfer is completed. 

• Safety-Kleen Technical Center's facility is securely locked 24 hours/day except the main entrance 
to the lab. The main entrance is locked from 7:00 pm to 6:00 am. The receptionists monitors the 
entrance of all visitors during 8:00 am to 5:00 pm. All nonemployed personnel sign an entrance 
logbook and then they are guided by facility personnel. The building has 24 hour security service. 

• Log-in personnel, under supervision of the analytical project coordinator, receive the samples and 
provide a work order number for each sample received. Then they log samples into a bound 
sample log book by documenting appropriate information. 
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• Log-in personnel coordinate sample bottle information, log book information, chain-of-custody 
records, and all pertinent information associated with the sample to assure that all information is 
correct. 

• Persons designated by the analytical project coordinator or sample custodian are responsible for 
securing the samples in the appropriate storage areas within the secured laboratory facility. 

All sample manipulation/preparation will be documented by the analyst/technician in the 
appropriate log i.e.) sample extraction log, sample digestion log, or sample distillation log. 

• Internal chain-of-custody for samples is maintained by the Sample Custoi lan on the Sample 
Control Record Internal Chain-of-Custody. All samples and extracts must be signed for by the 
person fix)m each lab retaining custody of these items. On completion of all analyses, these 
custody sheets will be placed in our data packet. 

• 

• 

All samples will be held until the results have been reported and accepted by the client, imtil 
litigation has been completed, or requested. All hazardous samples will be disposed of properly. 

When samples are transferred from the lab to any other destination chain-of-custody protocols are 
followed. 
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FIGURE 7-2 

SAMPLE CONTROL RECORD 
INTERNAL CHAIN-OF-CUSTODY 

Sample Custodian Signature: Date/Time: 

Custody Seal: 

Chain-of-Custody: 

Work Order #: 

present/absent 
intact/not intan 

present/absent 

Samples Intact 

Samples within Holding Times 

Samples Property Preserved 

Sample #: 

Yes / No 

Yes/No 

Yes/No 

1 • ••1 1^1 i^m ^•1 •• 
mim 

IHIB 
IIIIB •m ̂ •1 •mi ^•m 
mm im 
mm m^^mi^m m^i 
mm •• •• mHI^^HIH imi 
ifmii mi im mHHHI^IHl 
mHi mH mm imi 
[mm mi mmHHHHH i^im 
miH mi imiHHHHI imi 
mi^i i^m imHillHHiHI m^i 
miHi mH mi m^i 

mH imi imHIHIHH i^mi ••m •m •m mHH^HHI 
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8.0 CALIBRATION PROCEDURES AND FREQUENCY 

This section describes the basic protocols used for calibration of instruments used for AA metals, ICP 
metals, other inorganic parameters and organics. These protocols provide assurance of optimization of 
each procedure prior to the analysis of samples. Contmuing calibration verification is also discussed in 
Section 11 "Intemal Quality Control Checla". 

Before an analytical method is performed, and annually there after, method detection level studies 
(MDLs) are performed. Method detection level studies are performed in accordance to the procedures 
described in the "Code of Federal Regulations, Section 40, part 136, Appendix B". 

Instrument calibration typically consists of two types: initial calibration and contmuing calibration. 
Initial calibration procedures establish the calibration range of the instrument and determine instrument 
response over that range. Typically, three to five analyte concentrations are used to establish 
instrument response over a concentration range. The instrument response over the range is generally 
absorbance, peak area, etc., which can be expressed as a linear model with a correlation coefBcient 
(e.g. for Atomic Absorption, Inductively Coupled Plasma, UV-Visible-Infrared Spectrophotometry, 
Ion Chromatography) or as a response factor or amount vs response plot (e.g. for Gas Chromatography, 
Gas Chromatograph/Mass Spectrometry, High Performance Liquid Chromatography). 

Continuing calibration includes measurement of the instrument response to fewer calibration standards 
and requires instrument response to compare with certain limits (e.g. + 10%) of the initial measured 
instrument response. Continuing calibration may be used within an analytical sequence to verify stable 
calibration throughout the sequence, and/or to demonstrate that instrument response did not drift during 
a period of non-use. 

Specific instrument calibration procedures for various instruments are detailed further in this section 
and in the laboratories standard operating procedures. 

8.1 METALS 

The H.C. lamp and flame position are adjusted for maximum optimization. A standard calibration 
curve consisting of a calibration blank and three standards are analyzed and absorbance readings are 
recorded. An initial calibration verification sample will be analyzed and be within 90 - 110% of the 
true value. (Mercury range is 80 -120%.) A continuing calibration standard will be analyzed every 
ten samples to verify the continual instrument optLiiiza.ion. 
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If the standard does not fail within 10% of original curve, the instrument will be recalibrated and the 
samples in the previous set reanalyzed. 

An initial calibration verification (ICV) is performed at the beginning of the analysis of samples by 
analyzing an independent standard. The ICV must be 90 - 110% recovery of the knovm concentration. 
The ICV is an independently prepared standard from an alternate soiirce from the Calibration 
Standards. It is analyzed at a concentration at the midrange of the calibration curve. 

A continuing calibration verification (CCV) sample is analyzed every ten samples during an analytical 
run. The CCV must be 90 -110% recovery of the known concentration. The CCV is an independently 
prepared standard from an alternate source from the Qdibration standards. 

8.2 TCP METALS 

Calibration using a calibration blank and three standards is performed after a period of time sufhcient 
to warm up the instrument The standard curve must show a correlation coefhcient of 0.995 - 1.000. 
All samples above the ICP linear range are diluted and analyzed. 

ICP Interference Check Sample: Certified ICP Interference Check Sample is obtained for outside 
sources. Control limit is + 20% of the true value for analytes included in the ICS. If results for the 
check sample do not fall within the control limit terminate the analysis, correct the problem, 
recalibrate, reverify the calibration, and reanalyze the samples. 

S3 INORGANICCOLORIMETRICMETHODS 

Standard calibration curves are prepared for all analyses on a daily basis or a standard curve is 
analy^d whenever new reagents are used, or when changes in the procedure are introduced. For each 
batch of analyses a midrange and high range standard will be analyzed and must be within 10% of the 
original curve. If it is not within 10% of the original curve, a new curve will be developed or 
reanalysis of the standards will be done to verify they do not fit the curve. The standard curve is 
composed of a reagent blank, three to five standards and must have a correlation coefficient of 0.995 -
1.000. 

For procedures that require pretreatment steps, a minimum of one standard shall be prepared vrith the 
pretreatment. If the pretreated standard is within 20% of the standard curve the curve will be used. If 
the pretreated sample is not vrithin 20% of the curve the reason will be determined. If it is determined 
that the difference between the curves is inherent in the procedure, the curve will be based on the 
standards prepared and carried through the pretreatment. 
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8.4 VOLATILE ORGANICS AND ACID BASE/NEUTRALS BY GC/MS 

Initial demonstration of acceptable precision and accuracy will be accomplished by analyzing three 
replicate spiked samples according to the applicable waste water method. The average concentration 
and standard deviation for each component must meet quality control acceptance criteria in the 
applicable waste water method. Alternatively, historical data generated with USEPA CLP protocols 
may be submitted. Data from spiked blanks, USEPA quality control samples, or USEPA performance 
evaluation samples is acceptable. 

When using capillary columns, the Environmental Laboratory obtains less than 6% relative standard 
deviation (RSD) between replicate injections and less than 15% RSD between replicate purge for each 
instrument. RSD of surrogate response, calculate 1 by intemal standard technique, is measured in blank 
samples or standards. 

Initial calibration curves are generated for each compound oh the attached target lists for the method 
being calibrated. The standards used to generate the curves must start at or near the Practical 
Quantitation Limit (PQL) and cover the entire working range of the instrument Any sample 
concentrate must be diluted so that all components present above the contract required detection level 
fall within the range of the initial calibration curve. When dilution of a sample or sample extract is 
necessary, the analyst will quantify the lower level components from the initial imdiluted analysis. 

For GC/MS analyses, calibration is performed oh five pomts by the intemal standard technique. 
Calculate Response Factors (RF) according to: 

RF = Ax/Ais X Cis/Cx 

Ax = Area of the characteristic ion of compound to be measured 

Ais = Area of the characteristic ion of the specific intemal standard used to calculate the compound to 
be measured. 

Cis = Concentration of the intemal standard (ng/|iL). 

Cx = Concentration of the compoiJid to be measured (hg/pL). 
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Response factor and average response factor must be calculated for each component 

The minimum acceptable average RF for the volatile compoimds; chloromethane, 1,1-dichloroethane, 
l,l^>2-tetrachloroethane and chlorobenzene is 0.300. 

The minimum acceptable average RF for bromoform is 0.250. 

The minimum acceptable average RF for the semivolatile compounds; N-nitroso-di-n-propylamine, 
hexachlorocyclopentadiene, 2,4-dinitrophenol and 4-nitrophenol is 0.050. 

The Percent Relative Standard Deviation (% RSD) must be calculated for all target compounds. 

For the following Calibration Check Compoimds (CCC), (% RSD) critera apply: 
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Base / Neutral CCC Acid/GCC Volatne/CCC 

Acenaphthene 4-ChIoro-3-Methylphenol 1,1-Pichloroethene 
1,4-Dichlorobenzene 2,4-Dichlorophenol Chloroform 
Hexachlorobutadiene 2-Nitrophenol 1,2-Dichloropropane 
N-Nitrosodiphenylamine Phenol Toluene 
Di-n-Octylphthalate Pentachlorophenol Ethylbenzene 
Fluoranthene 2,4,6-Trichlorophenol Vinyl Chloride 
Benzo(a)pyrene 

Calculate percent RSD by: % RSD = (SD / average RF) x 100 

SD = Standard Deviation of initial 5 response factors (per compound) 

For the initial calibration to be valid, the percent RSD for these compounds must be less than 30%. 

For each 12-hour period, before any samples or standards are run on the GC/MS, the tuning must be 
verified by comparing the spectrum of BFB (p-bromo-fluorobenzene) for volatile analysis or DFTPP 
(decafluoro-triphenylphosphine) for base/neutral or acid extractable (BNA) analysis to the ion 
abundance criteria in Table 8.1 or (BFB) or Table 8.2 (DFTPP). For each tuning verification 
compound, the mass labeled as the base peak in the appropriate table must be 100% relative 
abimdance. 

Elution of the sample component will be at the s^e GC relative retention time (RRT) as the standard 
of that component. For establishing correspondence of the RRT, the sample component RRT must 
compare within ± 0.06 RRT units of the RRT of the standard component For reference, the standard 
must be run within 12 hours of the sample. If coelution of interfering components prohibits accurate 
assignment of the sample component RRT from the total ion chromatogram, the RRT should be 
assigned by using extracted ion current profiles for ions unique to the component of interest. 

Correspondence of the sample component mass spectrum and the standard component mass spechum 
must be established. For comparison of standard and sample component mass spectra, mass spectra 
obtained on the GC/MS are required. Once obtained, these standard spectra may be used only if the 
GC/MS meets the daily tuning requirements for the analysis being performed. The standard spectra 
may be obtained from the run used to obtain reference RRTs. All ions present in the standard mass 
spectrum at a relative intensity greater than 10% must be present in the sample spectrum and their 
relative intensities must agree within ± 20%. Ions present in the sample spectrum, at greater than 10% 
relative abimdance, which are not present in the standard spectrum must be considered and accounted 
for by the analyst. 
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8^ STANDARDS SOURCES, TRACEABILITY AND DOCUMENTATION 

Standard solutions used to prepare standard curves, matrix spikes, or quality control check solutions 
are traceable to one of the following: 1) A certified compound and supplier lot # 2) An EPA 
reference standard 3) NITS (National Institute of Technology and Standards formerly the National 
Bxireau of Standards). Log books are used for standards traceability. 

Each section in the laboratory has their own somce of standard reference materials and tracking and 
documentation systems. Although the sections will be slightly different from each other, the basic 
essential elements exist, including: 

• On receipt, each standard is recorded in a boimd log book. The manufacturer, lot #, date received, 
expiration date and the initials of the recording analyst are documented in the log book. 

All information tracking the traceability for standards is recorded, including the preparation of standard 
solutions, spike solutions, and all other reference sources used in routine analytical procedures. 

The documentation of traceability is recorded in the analysts notebook or lab data so that each 
analytical result can be linked to the appropriate reference material. 

The sources, preparation and storage of standards is specified in each analytical procedure. 
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Table 8-1 
Bromofluoiobenzene 

(BFB) Tuning VerificaticHi Limits 

Mass Ion Abundance Criteria 

50 15.0-40.0% ofthe base peak 
75 30.0 - 60.0% of the base peak 
95 Base peak, 100% relative abundance 
96 5.0 - 9.0% of the base peak 
173 Less than 2.0% of the base peak 
174 Greater than 50.0% of the base peak 
175 5.0 - 9.0% of mass 174 
176 Greater dian 95.0% but less than 101.0% of mass 174 
177 5.0 - 9.0% of mass 176 

Table 8-2 
Decafluorotriphenylphosphine 

(DFTPP) Tuning Verification Limits 

Mass Ion Abundance Criteria 

51 30.0-60.0% of mass 198 
68 Less than 2.0% of mass 69 
70 Less than 2.0% of mass 69 
127 40.0 - 60.0% of mass 198 
197 L^ than 1.0% of mass 198 
198 Base peal^ 100% relative abundance 
199 5.0-9.0% of mass 198 
275 10.0 - 30.0% of mass 198 
365 Greater than 1.0% of mass 198 
441 Present but less tlian mass 443 
442 Gr^er than 40.0% of mass 198 
443 17.0 - 23.0% of mass 442 
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9.0 ANALYTICAL PROCEDURES 

Analytical services can be provided for additional parameters not targeted in this plan. Since niunerous 
methods and analytical techniques are available, continued communication bet\veen the client and 
laboratory is imperative to assure the correct methods are utilized. 

Additional methodology used by Safety-Kleen's Environmental Laboratory are as follows: 

• American Public Health Association. Standard Methods for the Examination of Water and 
Wastewater. 18th ed., Washington D.C.: American Public Health Association, 1992. 

• Environmental Protection Agency. Environmental Monitoring and Support Laboratory. Office of 
Research and Development. Methods for Chemical Analvsis of Water and Wastes. Cincinnati: 
U.S. Environmental l^tection Agency. Environmental Monitoring and Support Laboratory. 
Office of Research and Development, 1983. 

• Environmental Protection Agency. Office of Solid Waste and Emergency Response. Test 
Methods for Evaluating Solid Waste. Phvsical/Chemical Methods fSW-846L 3rd ed. 4 vols. 
Washington, D.C.: U.S. Government Printing Office, 1986. 
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10.0 DATA REDUCTION, VALIDATICN AND REPORTING 

10.1 FIELD AND TECHNICAL DATA 

Hie field and technical (non-laboratory) data that will be collected can generally be characterized as 
either "objective" or "subjective" data. 

Objective data include all direct measurements of field data, such as field screening/analytical 
parameters and water level measurements. Subjective data include descriptions and observations. Soil 
borings and well logs include both subjective and objective data in that the data recorded in the field 
are descriptive but can be reduced using a standardized litbologic coding system. 

All data collection activities performed at a site will be documented either in a field log or on 
appropriate forms. Entries will be as detailed and descriptive as possible so that a particular situation 
can be recalled without reliance on the collector's memory. All field log entries will be dated. Field 
notebooks will be bound books and will be assigned to individual field personnel for the duration of 
their stay in the field. All field log forms will be kept in ring binders assigned to individual field 
persoimel. 

The cover of each log or ring binder will contain the following information: 

• Person to whom the book is assigned 
• Project name 
• Start date 
4 End date 

lO.l.I DATA REDUCTION 

As described in Subsection 10.1, all field data will be recorded by field personnel in bound field logs 
and on the appropriate forms in ring binders. For example, during drilling activities, the field team 
member supervising a rig will keep a chronological log of drilling activities, a descriptive log of 

atmospheric measurements, water levels, geotecbnical data). Upon completion of each test boring or 
monitor well, a form will be completed that will include litbologic codes along with descriptive data. 

After checking the data in the field notes and foims (see Subsection 10.1.2), the Field Team Leader 
will reduce the data to tabular form, wherever possible, by entering it in data files. Where appropriate, 
the data files will be set up for direct input into a database. For example, the form for a test boring or 
well log will be checked against the field notes and then key punched directly to the database. Other 
objective data may be set up in spreadsheet-type tabular files (e.g., water level data). Subjective data 
will be filed as bard copies for later review by the Technical Leader and for incorporatioii into 
technical reports, as appropriate. 
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10.1.2 DATA VALIDATION 

Validation of objective field and technical data will be peifonned at the Field Team Leader level. The 
team leader makes ^1 data entries into the field notebook. After data reduction into tables or arrays, 
the Field Team Leader will make a second review of the data sets for anomalous values. Any 
inconsistencies or anomalies discovered will be resolved immediately. The completion and 
verification of paperwork and reports is the responsibility of the team leader. 

Subjective field and technical data will be validated by the Project Manager, who will review field 
reports for reasonableness and completeness. In addition, random checks of sampling and field 
conditions will be made by the Field Supervisor, who will check recorded data at that time to confirm 
the recorded observations. Whenever possible, peer review will also be incorporated into the data 
validation process, particularly for subjective data, in order to maximize consistency between field 
persoimel. 

10.2 LABORATORY DATA INTERNAL PROCEDURES 

10.2.1 DATALOGGING 

The sample custodian, upon receipt of samples for analysis accompanied by a completed request for 
analysis and/or Chain-of-Cu^dy form, will do the following: 

• Verify completeness of submitted documents, including the Chain-of-Custody forms. 
• Log-in samples, assign unique work order numbers, and attach the numbers to the sample 

conramer(s). 
• Open the project file and enter data on the laboratory computer. 
• Store samples in refiigerated sample bank. 

10.2.2 DATA COLLECTION 

In addition to the data collected in the field and recorded on the Chain-of-Custody forms, data 
describing the processing of samples will be accumulated in the laboratory and recorded. Laboratory 
QA folders will contain the following: 

• Date of processing 
f Sample numbers 
• Client (optional) 
• Analyses or operation performed 
• Calibration data 
• Quality control samples included 
• Concentrations/dilutions required 
4 Instrument readings 
• Special observations (optional) 
• Analyst's signature 
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10.23 DATA REDUCTION 

Data reduction is performed by the individual analysts and consists of calculating concentrations in 
samples from the raw data obtained from the measuring instruments. The complexity of the data 
reduction will be dependent on the specific analytical method and the number of discrete operations 
(extractions, dilutions, and concentrations) involved in obtaining a sample that can be measured. 

For those methods using a calibration curve, sample response will be applied to the linear regression 
line to obtain an initial raw result, which is then factored into equations to obtain the estimate of the 
concentration in the original sample. Rounding will not be performed until after the final result is 
obtained to minimize rounding errors, and results ̂ ^^ll not normally be expressed in more than two 
significant figures. 

Copies of all raw data and the calculations used to generate the final results will be retained on file to 
allow reconstruction of the data reduction process at a later date. 

10.2.4 DATA REVIEWA^ALIDATION 

System reviews are performed at all levels. The individual analyst constantly reviews the quality of 
data through calibration checks, quality control sample results, and performance evaluation samples. 
These reviews are performed prior to submission to tlie Group Leaders or the Analytical Project 
Coordinator. 

The Group Leaders and/or the Analytical Project Coordinator review data for the consistency and 
reasonableness with other generated data and determine if program requirements have been satisfied. 
Selected hard copy output of data (chromatograms, spectra, etc.) will be reviewed to ensure that results 
are interpreted correctly. Unusual or unexpected results will be reviewed, and a resolution will be 
made as to whether the analysis should be repeated. 

The final routine review is performed by the Laboratory Manager prior to reporting the results to the 
client. Non-routine audits are performed by regulatory agencies and client representatives. The level 
of detail and the areas of concern during these reviews are dependent on the specific program 
requirements. 

1033 DATA REPORTING 

Reports will contain final results (uncorrected for blanks and recoveries), methods of analysis, levels of 
detection, surrogate recovery data, and method blank data. In addition, special analytical problems 
and/or any modifications of referenced methods will be noted. The number of significant figures 
reported will be consistent with the limits of uncertainty inherent in the analytical method. 
Consequently, most analytical results will be reported to no more than two (2) significant figures. Data 
are normally reported in units commonly used for the analyses performed. Concentrations in liquids 
are expressed in terms of weight per unit volume (e.g., milligrams per liter). Concentrations in solid or 
semisolid matrices are expressed in terms of weight per unit weight of sample (e.g., micrograms per 
gram). 
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Reported detection limits will be the concentration in the original matrix corresponding to the low level 
instrument calibration standard after concentration, dilution, and/or extraction factors are accounted 
for, unless otherwise specified by program requirements. 

The find data report provided by the laboratory will be a Standard Client Report. This report contains 
a transmittal letter and the following information: 

Inorganics 

• Cover letter with Laboratory Manager sign-off 
• Data Qualifiers 
• Chain-of-Custody 
• Lab Chronicle describing: Client ID/Analysis, Matrix, Preparation #, Collection Date, 

Extraction/Preparation Date, Analysis Date, and Group Leader sign-off 
i Case narrative if any technical problems occurred 
• Client Data Report 
• Quality Control Summary Reports: Method Blank Data Report and Laboratory Control Standards 

Report (LCS) 

Note: MS/MSD may be performed on other clients samples within the analytical batch. 

Organics (GC/MS) 

• Cover letter with Laboratory Maiiager sign-off 
• Data Qualifiers 
• Chain-of-Custody 
• Lab Chronicle describing: Client ID/Analysis, Preparation #, Collection Date, 

Extraction/Preparation Date, Analysis Date, and Group Leader sign-off 
• Case narrative if any technical problems occurred 
• Sample Data Report 
• Quality Control Summary Report (spreadsheet) 

• Raw data package for GC/MS Volatiles and Semivolatiles 

Note: MS/MSD may be performed on other clients samples within the analytical batch. 
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10J2.6 LABORATORY DATA ARCHIVING 

The laboratories will maintain on file all of the raw data, laboratory notebooks, and other 
documentation pertinent to the work on a given project This file will be maintained by the laboratory. 

Data retrieval from archives will be handled in a similar fashion as a request for analysis. Specifically, 
a written work request to include a quotation must be submitted for retrieval of data. Client 
confidentiality will be maintained With retrieved data. Consequently, the laboratory can honor only 
those requests for data authorized by the original client. 

103 DATA VALIDATION/USABILITY REVIEW 

Separate from the laboratory's internal data review/data validation, a review of the final data package 
will be performed to validate results and to determine usability. Criteria to assess usability will be 
taken from U.S. EPA's Functional Guidelines on Data Validation. The depth of review will depend on 
the data deliverable package. Guideline criteria will be applied to available documentation. For 
example, in a Level 11 package, since standards data are not submitted, sections of the guidelines 
applicable to review of standards will not be done. However, blank data, surrogate and MS/MSD 
recovery, and sample chromatograms will be reviewed in light of the guidelines. 

10.4 VALIDATING ANALYTICAL PERFORMANCE 

All raw data will be examined by the analyst to verify that the documentation is correct Control charts 
or tables are used by the analyst to evaluate the daily analytical performance and to determine that 
valid data was generated. It is the analyst's responsibility to confirm that the goals for precision and 
accuracy on duplicates, spiked samples and reference samples are met using the proper control charts 
or tables. 

The Quality Assurance/Quality Control personnel's responsibility is to review the control charts to 
assure that deviations fiorn acceptance criteria is noted and audits are performed quarterly to assure 
raw data meets criteria. 

10.5 VERIFICATION OF DATA 

Analytical data is verified in a three step review process. Initially the analyst reviews the analytical 
raw data prior to the reporting of results. Precision and accuracy of results are checked to verify they 
meet quality assurance/quality control limits. If results are not within quality assurance/quality control 
objectives corrective actiori is taken. A corrective action report (C.A.R.) is filled out. The deviations 
and the correction action taken are documented on the C.A.R. form. 

Prior to shipping an analytical report the data package is reviewed by the laboratory group leaders and 
project coordinator. The group leaders and project coordinator verify the package is complete and 
deviations in protocols are accounted for. 

The Laboratory Manager verifies the final report is printed correctly and completely. 
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10.6 RAW DATA REPORTING 

Final results of samples are reported through the Laboratory Information Management System (LlMS). 
LEMS is used for data review, data reporting, and archiving. The Laboratory Manager, group leaders, 
and project management personnel review and sign all data packages before they are sent to the client 
The sample reports are then filed by work order number in a secured area for future reference and kept 
on file per Safety-Kleen's Record Retention Policy. 
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11.0 INTERNAL QUALITY CONTROL CHECKS 

The Quality Control department systematically checks control charts to assure the precision and 
acciuracy of all methods meet the objectives listed in Section 5. Our quality control program provides 
confidence in the accuracy of analytical results and provides information to detect detetminant sources 
of error. Precision is monitored and controlled by replicate analyses. Precision can be estimated by 
statistical techniques (listed in Section 14) and can control indetermmate errors inherent in a procedure. 

11.1 QUALITY CONTROL INORGANICS 

The minimum QC requirements of the inorganic program consist jf be _,i an initial and ongoing 
demonstration the Laboratories capability to generate acceptable precision nd accuracy, using 
approved methods in the analysis of samples from various matrices. If any QC measurement fails to 
meet criteria the analytical measurement may be repeated only once prior to taking the appropriate 
corrective action. These include, but are not limited to, the following: 

• Calibration Cur^'e and Initial Calibration Verification 
• Calibration Blank 
• Continuing Calibration Verification 
• ICP Interference Check Sample analysis 
• Preparation Blank analysis 
• Sample Spike analysis 
• Spike Duplicate analysis 
• Laboratory Control Sample analysis 

11.2 METALS QC 

11.2.1 CALIBRATION CURVE 

For atomic absorption systems & ICP, calibration curves are composed of a minimum of a calibration 
blank and three standards. The calibration curve is prepared fi^sh each time an analysis is to be 
performed. If the AA instrument configuration prevents the required 4-point calibration, we calibrate 
according to instrument manufacturer's recommendations, and analyze the remaining required 
standards. The Method of Standard Addition (MSA) is used for samples that suffer from matrix 
interferences. 

11.2.2 INITIAL CALIBRATION VERIFICATION 

Initial calibration verification for metals is performed at the beginning of the analysis of samples by 
analyzing an mdependent standard. The independent standard is prepared from a different stock 
standard source than that used in the preparation of standards for the calibration curve. The 
independent standard concentration must fall within the calibration range. 
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11.2.3 CALIBRATION BLANK 

A calibration blank is analyzed each time the instrument is calibrated, at the beginiung of the run, and 
once every 10 analytical samples during the run. 

11.2.4 CONTINUING CALIBRATION VERIFICATION 

These checks determine that the analytical system is meeting QC criteria specified in SW-846 
6000/7000. A midrange standard is analyzed every 10 analytical samples. The standard is also 
analyzed for each analyte after the last analytical sample. The standard is prepared frona a different 
stock standard source than that used in the preparation of standards for the calibration curve. 

11.2.5 ICP INTERFERENCE CHECK SAMPLE 

ICP interference check sample analyses must be performed at the beginning and end of each sample 
analysis run (or a minimum of twice per eight-hour shift) to verify interelemental and background 
correction factors. 

11.2.6 PREPARATION BLANK 

Preparation blank analyses must be performed for each batch of samples, or for each set of 20 samples, 
to ascertain whether sample concentrations reflect contamination. 

11.2.7 SAMPLE SPIKES 

Spiked sample analyses must be performed for each matrix within a batch of samples or for each set of 
20 samples of a similar matrix within a batch. This provides information on analytical accuracy, and 
the effect of the sample matrix on the digestion and measurement methodology. 

11.2.8 SAMPLE SPIKE DUPLICATES 

Duplicate spikes must be performed for each set of 20 samples. This provides information concerning 
analytical precision. 

11.2.9 LABORATORY CONTROL STANDARD 

The "laboratory control standard" is a standard carried through sample preparation and analytical 
methods to document the performance of the entire sample process. The laboratory control sample is 
analyzed for each batch of samples taken through the sample process or for each set of 20 samples. 
The LCS is used to control meAod accuracy results for metals. The control samples are blanks spiked 
with the appropriate concentration of metals to l)e determined so that at the time of analysis the final 
concentration should fall on the calibration curve. Percent recovery is then determined. 
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113 OTHER INORGANIC PARAMETERS 

For all other inorganic parameters the frequency of QC stated below is required. 

113.1 PREPARATION BLANK 

Every 20 samples if distillation or digestion is required by the analytical method. 

1133 SAMPLE DUPLICATE 

Every 20 samples. 

1133 SAMPLE SPIKE 

Every 20 samples. 

113.4 LABORATORY CONTROL SAMPLE 

Every 20 samples. If the method calls for sample preparation (i.e.. Distillation, Digestion, etc.), the lab 
control sample shall be subject to the entire procedure. The laboratory control sample is being used to 
validate the calibration curve and determine the level of analytical accuracy. 

11.4 ORGANICS QC 

In order to monitor method precision and accuracy, duplicate matrix spikes will be analyzed every 20 
samples, or once per batch of samples of a similar matrix, for each method. Matrix spike compounds 
for each type of analysis and limits for percent recovery and relative percent diffdonce, are given in 
Table 5.6. 

Reagent water blanks, field blanks, and equipment blanks are analyzed to monitor sample integrity. 
Surrogate spike compourids are added to every sample to monitor method quality control. A reagent 
water blank will be analyzed every day that semivolatiles are extracted. A reagent water blank will be 
analyzed each day before volatile analysis is performed. 

11.5 LIMITS FOR CONTAMINANTS IN BLANKS 

11.5.1 BNAANDVOA 

Any compound, except common phthalate esters, on the attached target compounds list present in a 
blank must be below the Practical Quantitation Limit (PQL). Common phthalate esters must be below 
five times the PQL. 
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All contaminants except the common laboratory solvents, methylene chloride, acetone and toluene, in 
the daily reagent water blank must be below the PQL before analysis of samples may proceed. Target 
compounds, except common laboratory solvents, in the field blank must be below the PQL. Common 
laboratory solvents in the field blank must be below five times PQL. 

If the limits for contaminants are exceeded in a blank and any of the associated samples contain that 
compound at reportable levels, corrective action must be taken and documented. The samples 
associated with the suspect blank must be reanalyzed if sufficient sample volume is available. If 
sufficient sample volume is not available, the problem and corrective actions taken must be discussed 
in the Quality Assurance summary narrative. 

Surrogate spike compounds will be added to each sample analyzed for acid and base/neutral 
extractables and volatile organics. 

If any surrogate compound recovery in a volatile (VOA) or any two base-neutral/acid (BNA) 
surrogates in the reagent water blank is outside the above criteria, the source of the error will be 
determined and corrected. The reagent water blank and all associated samples will be reanalyzed. 

If any VOA surrogate compound is outside the above criteria the sample will be reanalyzed. If any 2 
BNA surrogate compoimds are outside the above criteria for any sample, the sample will be 
reanalyzed. If the percent recovery of any one surrogate in a BNA sample is below ten percent the 
sample will be reanalyzed. If the reanalyzed sample is also outside the limits, then both results will be 
reported and the situation will be documented in a case narrative provided to the client If the 
reanalysis is within the limits, then the results of the reanalysis only are reported to the client When 
the surrogate recoveries are outside the limits for a matrix spike and matrix spike duplicate they will 
not be reanalyzed, however, the similarity in poor recoveries will be documented in the case narrative 
reported to the client 
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12.0 INTERNAL PERFORMANCE AND SYSTEM AUDITS 

All qiiality control results £u-e reviewed by the analyst and group leaders before reports are released to 
report generation. Quarterly evaluations of all quality control data are reviewed by the quality control 
personnel to examine long term trends in the quality control data such as continual low recoveries with 
a certain procedure. 

Routine system audits are performed to check for compliance with provisions set forth in this QAP. 
This includes checking analyst's lab books and raw analytical data. Corrective actions are taken to 
alleviate problem situations identified during the audit. This continued evaluation ensures the 
production of high quality data. 

At a minimum, quarterly external reference samples are used to provide performance evaluation of wet 
chemical analyses, metals and organic analyses. The results of die reference sample are used to 
evaluate the accuracy of the procedures and to assure the quality control objectives are met 

12.1 RAW DATA AUDIT 

All lab notebooks are issued a sequential number to assure document control. Each time a new 
notebook is issued it is assigned a number and the information is recorded in a reference book. The 
date issued, date completed, analyst's name, and/or the description of die lab book will be noted in the 
reference. 

In developing a working data validation system, all active laboratory lab books and quality control files 
are subject to periodic audits. The evaluation will be based on the following: 

• Information 

The following information should be present when applicable. The parameter tested, method used, 
instrument used, date of analysis, analyst signature, wavelength, filter setting, cell path length, and all 
other pertinent data that validates the analytical results. 

• Standard Evaluation 

A blank and three to five levels of standards shall be used. The unit cf measure of the standards should 
be shown. All samples must fall within the working range of the standards. The percent goodness of 
fit or correlation coefficient, and any other such data showing the linearity of the standard curve should 
be recorded. Correlation coefficient of standard curves must be between 0.995 and 1.00. 
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• Qxiality Control Evaluation 

All quality assurance/quality control data with the amount spiked, percent recovery and all calculation, 
etc. must be reported in lab books. Duplicates, method blanks, matrix spikes, spike blanks, known 
quality control should be present at a specified frequency. The quality control data should also be 
reported on a DAILY basis. 

• Neatness and Ease of Data Interpretation 

A good format should be used and should be kept neat No scratching out, no soluble inarker, no 
pencil, and no "white out" should appear. All unused portions of the page are to be "Z'd" out and the 
page signed by the analyst after the data has been reviewed. 

12.2 EXTERNAL PERFORMANCE AND SYSTEMS AUDITS 

As part of Safety-Kleen's effort to assure project compliance is satisfied, on -site systems audits by the 
client or regulatory agencies are permitted. Full cooperation by Safety-Kleen's staff will be provided. 
A response to all deficiencies determined during the on-site will be addressed within a timely maimer. 
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13.0 PREVENTIVE MAINTENANCE 

Maintenance of equipment is an impoitant part of every laboratory operation. The responsibility of 
routine care lies with the analysts using the instruments. Every manufacturer furnishes an instrument 
maintenance manual. These are kept on file for reference. Each instrument has a logbook in which 
daily preventive maintenance is recorded. Repairs that can not be performed by laboratory staff are 
contracted to the manufacturer's service department or under maintenance agreements. All laboratory 
balances are checked annually under service contracts. 

The elements of the maintenance program are discussed in the following sections. Table 13-^l is a 
synopsis of the minimum equipment checks and a calendar of equipment maintenance schedule. 

13.1 INSTRUMENT MAINTENANCE LOG BOOKS 

Each analytical instrument is assigned a instrument log book. All maintenance activities are recorded 
in the instrument log. The information entered in the instrument log includes: 

• date of service or maintenance, 
• person performing service or maintenance, 
• type of service performed and reason for service, 
• replacement parts installed (if appropriate), and 
• miscellaneous information. 

If service is performed by the manufacturer, a copy of the service record is filed. 

13.2 SPARE PARTS 

The Environmental Laboratory maintains an inventory of routinely required spare parts (for example, 
spare sources, vacuum pumps and filaments for GC/MS, spare torches, burner heads for AA-ICP). The 
instrument operators have the responsibility, with the appropriate Group Leader, to ensure that an 
acceptable inventory of spare parts is maintained. 
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Parameter Procedure Frequency 

Gas Chromatograph 

Hewlett Packard GC/MS 

Check response with standard 
mixture, compare to previous day and 
file chromatograph. 

Check temperature of detector, inlet, 
column oven and document in 
instrument log. 

Verify linearity. 

Septum replacement. 

Evaluate performance of each column 
with special standard mixture. 

Column Temperature verification. 

Pump oil-level check. 

Pump oil changing. 

Mechanical pump turbo. 

Analyzer cleaning. 

GC/MS 

Daily 

Daily 

Daily 

Daily 

Monthly 

Monthly 

Monthly 

Semi-annually 

Semi-annually or when bakeout does 
not adequately reduce background. 

Dirty or contaminated analyzer 
components may also produce poor 
peak shape and require excessive ion 
energy to obtain reasonable 
sensitivity. 
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Parameter Procedure Frequency 

ICP-Plasma 

GF-AA 

Check condition of pump winding. 

Check liquid argon supply. 

Check condition of torch. 

Check sample spray chamber for 
debris. 

Clean and align nebuliur 

Clean or replace air filters. 

Replace vacuum pump oil. 

Clean windows and graphite 
electrodes. 

Prime autosampler syringe and clean 
sample tip. 

Check graphite tube and replace if 
necessary. 

Replace graphite electrode. 

Replace autosampler syringe. 

Replace lamp. 

Daily 

Weekly 

Weekly 

As required 

As required 

Monthly 

Quarterly 

Daily 

Daily 

Daily 

As required 

As required 

As required 
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14.0 QUALITY CONTROL DATA ASSESSMENT 

14.1 FREQUENCY OF INTERNAL QUALITY CONTROL CHECKS 

The frequency of quality checks is based on the type of analysis. Regularly scheduled aiuilysis of 
known duplicates, standards, and spiked samples are a routine aspect of the data reduction, validation, 
and reporting procedures. Specific frequency criteria for the internal quality assurance checks cited 
below are presented in the SOPs for various m'.-hod 

14.1.1 GAS CHROMATOGRAPHWHASS SPECTROSCO. Y (GC/MS) METHOD 
PERFORMANCE DOCUMENTATION 

During each operating shift, a midpoint calibration standard is analyzed to verify that the instrument 
responses are still within the initial calibration determinations. The calibration check compo\mds will 
be those analytes specified in SW-846 methods. 

The response factor drift (percent D, i.e., percent difference compared to the average response factor 
fix>m the initial calibration) will be calculated and recorded. If significant (>20 percent) response factor 
drift is observed, appropriate Corrective actions will be taken to restore confidence in the instrumental 
measurements. 

All GC/MS analyses will include analysis of a method blank, a matrix spike, and a matrix spike 
duplicate in each lot of twenty (20) or fewer Samples. Matrix spike solutions containing components 
of interest will be used for both matrix spikes and blank spikes. In addition, appropriate surrogate 
coihpounds specified in EPA SW-846 methods will be spiked into each saniple. I^overy criteria for 
surrogate compounds will be evaluated as specified in the SOPs. 

14.1.2 GC/MS DETECTION LIMITS 

The PQLs as prescribed by SW-846 Chapter One are used for reporting GC/MS data. These detection 
limits are compared with laboratory-determined instrument detection limits to ensure that the reported 
values are attainable. Instrument detection limits are determined from seven replicate analyses of 
target compounds measured at three to five times the MDL. The calculated instrument detection limit 
is the standard deviation of the measured values times the students test value. 
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14.2 INORGANIC - INDUCTIVELY COUPLED PLASMA SPECTROSCOPY (ICP) & 
ATOMIC ABSORPTION (AA) 

14.2.1 ICP AND AA QUALITY CONTROL 

At least one method blank and one method blank spike (Laboratory Control Sample (LCS)) will be 
included in each batch of samples. Regardless of the matrix being processed, the LCSs and blanks will 
be in aqueous media. 

The method blanks will be examined to determine if contamination is being introduced in the 
laboratory. 

The LCS results will be examined to determine accuracy. Accuracy will be measured by the percerit 
recovery (percent R) of the spikes. The recovery must be within the range of 80 to 120 percent to be 
considered acceptable. 

Sample spike results will be examined to determine both precision and accuracy. Accuracy vdll be 
measured by the percent recovery of the spikes. Precision will be measured by percent difference. 

14.2.2 ICP AND AA DETECTION LIMITS 

The laboratory routinely provides Practical Quantitation Limits which are 5 to 10 times method 
detection limits. MDLs are determined by multiplying appropriate one-sided 99% t-statistic by the 
Standard Deviation obtained from minimum of seven analysis of a matrix spike containing the analytes 
of interest at a concentration three to five times the estimated MDL. 
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143 QUALITY CONTROL DATA ASSESSMENT 

For each method used, a quality conhrol data file exists. 

143.1 QUALITY CONTROL DATA ENTRY 

The in-house quality control results, matrix spike percent recovery results, and the blank spike results 
are computer analyzed. Each test's information is stored in the QA folder by department. 

Quality control data is electronically transferred to a spreadsheet for Control Charts. Upper and lower 
control limits are given in appropriate SW-846 i.iethods. 

The program also warns the operator of out-of-control data. All out-of-control data is flagged. 

143.2 QUALITY CONTROL ANALYTICAL CALCULATIONS 

The following calculations are used for the quality control assessment by the computer. These 
calculations were verified manually. 

The mean, x, of a series of replicate measurements of a known quantity calculation: 

sum of sample measurements 
Mean = 

Number of sample measurements 

The standard deviation, s, of a series of measurements to set control limits. 

The sum of squared results - (sum of 
results squared/number of results) 

s = The square root of " 
Number of results minus one 

Total analyte found -
anaiyte originally present 

Recovery Percent = ' x 100% 
Analyte added 

Coefficient of variation c.v.: 

s 
c.v. = 

s = standard deviation 
x = mean of result 
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Precision in the laboratory is analyzed by performing duplicates at a 5 percent frequency and analyzing 
the duplicate data by of the following method: 

• Precision is calculated by relative percent difference (RPD) between the duplicate samples. 

Must fall within the quality control liinits. If the lab control is outside limits the following corrective 
actions must be taken: 

• Check the data and recovery calculations. 
• Check the reference standard for standard verification. 
• If above is acceptable repeat analyses. 
• All samples associated with a laboratory control sample which do not meet criteria in Section 5 

must be remialyzed. 

• Spike Blank 

Must fall within the quality control limits, if the spike blank is outside the limits the following 
corrective actions must be taken: 

• Check the data and recovery calculations 
• Check the reference standard for standard verification 
• If above is okay repeat analyses 

• Quality Control Matrix Spike 

Must fall within the quality control limits (refer to Section 5) established for each methodology. The 
corrective actions should be as follows: 

• Check die data and recovery calculations 
• Check if the blank spike and reference are within range 
• If the matrix spike is out, check other analytes present for possible sample matrix interference 
• If sample matrix is identified as the problem this must be footnoted. If the matrix spikes are 

consistently outside for a particular parameter another methodology may have to be suggested 
for sample analyses. 

• If matrix spike is out, check for presence of that parameter at a high value which may be greater 
than the amount of spike, causing invalid spike recovery. 
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• Replicates 

Replicates m\ist be witiiin the range ̂ cified by the quality control limits. If reproducibility can not 
be achieved, and sample matrix interferences are not apparent, batch reanalyses should occur. 
Calculations, dilutions, etc. should be checked prior to reanalyses. 

• General Quality Control 

Quality Control problems or symptoms should be brought to the attention of a group leader for 
appropriate corrective action. 

All samples should be diluted within working range of standards. 
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15.0 CORRECTIVE ACTION 

All problems associated with an analytical data package are documented on a Corrective Action Report 
(C A Jl.). The analyst describes the problem in detail on the C A.R. and reports the Corrective action 
that was followed. The Group Leader will review the action, assuring it is sufficient to meet project 
requirements. 

The corrective action report (C.A.R.) is used to describe problems associated with the analysis of a 
sample. The problem is identified in detail and the steps taken to alleviate it are recorded. The 
problem and corrective action are summarized in the analytical notebook or it can be recorded on a 
separate report form. 

When an out-of-control situation occurs the analysts must use their best judgment and available 
resources when determining the action to be taken. The out-of-oontrol situation may be caused by 
more than one problem. The analyst should seek the help of his or her immediate supervisor, QA/QC 
personnel, or other e3q)erienced staff if the cause is not known. The test must not be resumed until the 
source of the problem arid ani in-control ^tus is attained. All samples associated with the out-of-
control situation should be reanalyzed. 

Listed below are steps to be taken when an out-of-control situation occius. The analyst must: 

• demonstrate that all the problems creating the situation were addressed 

• document the problem and the action that was taken to correct the probleni on a corrective action 
report form 

• document on the corrective action report that control has been achieved 

• receive approval (signature) of the group leader or the laboratory manager prior to the release of 
analytical data associated with the problem are then filed. 

When a systematic problem is identified, a systematic solution can be employed to correct the 
recurring problem. If a systematic solution is not attainable, awareness that the problem exists can be 
communicated to everyone involved. This can then help solve or prevent the random problem. 
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15.1.2 SUPERVISOR RESPONSIBILITIES 

• Should follow all of the guidelines above checking for completeness, as well as, quality control 
limits. 

•ft 

• Will review all quality control measurements prior to data being reported including a review of 
calculations, correct dilution factors, etc. 

• Historical data may be referenced to assist in identifying possible errors in calculations, dilutions, 
etc. 

15.13 DATA CHALLENGES 

All data challenges directed to the lab should be handled in the following fashion: 

• Check historical data. 
• Check raw data for dilution or transcription errors. 
• Check the appropriate batch QC for anomalies and confirmed matrix effects. 
• Sample reanalyses are necessary if none of the above procedures resolve the problem. 

15.2 QUALITY CONTROL DATA RESPONSIBIUTY 

Method blank acceptance (analyst). 

Spike blank acceptance (analyst) by control limits to be maintained and updated by Group Leaders. 

Precision of method evaluated by R charts maintained and updated (jmalyst). 

• Accuracy evaluated by: 

• Traceable, extemal reference within EPA acceptance criteria (metals daily, conventionals 
quarterly). 

• Percent recovery control charts maintained and. updated (analyst). 

• Final review of data submitted for checks: 

• Completions 
• Accuracy of reporting 
• Calculations 
• Historical review of data 

• 

• 

• 
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15.3 SUGGESTED CORRECTIVE ACTION MEASURES FOR SPECIFIC PROBLEMS 

Calibration curve does not have a 0.995 -1.00 correlation coefficient; 

• Plot curve to verify values were plotted correctly. 
• Replot curve if necessary to check data entry error. 
• If curve range still does not fit acceptance limits, batch reanalysis must occur. 

When initial instrument calibration verification is out-of-control limits: 

• Check instrument maintenance log and note if any changes have been made which would affect 
calibration verification. 

• Check reagent reference log to verify that reagents have been properly prepared and/or meet 
specifications. 

• Rerun new standards if above have not changed. 
• If continued out-of-control, tune instrument according to manufacturer's specified procedure. 
• Call for service if problem can not be resolved. 

When initial instrument standard verification is out-of-control limits: 

• Check reagent reference log to verify that reagents have been properly prepared and/or meet 
specification. 

• Rerun new standard if above have not changed. 
• If continued out-of-control prepare new reagents. 

When initial GC/MS tuning standard is out-of-control limits: 

• Check instrument tune log. 
• Check instniment maintenance log and note if amy changes have been made which would affect 

calibration verification. 
• Check reagent reference log to verify that reagents have been properly prepared and/or meet 

specifications. 
• Rerun new standards if above have not changed. 
• If continued out-of-control, tune instrument according to manufacturer's specified procedure. 
• Call for service if problem can not be resolved. 

• When Method of Standard Additions slope is not acceptable: 

When continuing calibration standard is outside control limits (refer to Section 8): 

• Renm standard to verify outside control. 
• If continued out-of-control rerun the initial calibration and rerun previous set. 



4 
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16.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

The Laboratory Manager will prepare a report for the QA Manager addressing any audit deficiencies. 
Areas may include: 

• Safety 

General laboratory overview 

Sample Control 

Method SOPs 

Standards preparation 

Analytical records 

Training files 

Data accuracy 

• Data precision 

Comprehensive QA records will be maintained to provide evidence of the quality assurance activities. 
Records of the quality assurance program implementation will be written and retained on file. Quality 
assurmice documents will be archived in the project file along with raw data, laboratory notebooks, and 
other information pertinent to the project 

The retention of quality assurance records is essential to provide support in evidentiary proceedings. 
The original quality assurance records, including the front pages of the chain-of-custody forms for the 
Dolton and Pekin, IL sites, will be retained in the project file. Long term storage of these documents in 
archives is described in Subsection 10.4. 

The Laboratory Manager will be responsible for ensuring that quality assurance records are properly 
filed and stored and that they can be readily retrieved. 

4 

4 
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FIGURE 16-1 

ENVIRONMENTAL LABORATORY 
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17.0 PRIMARY PROJECT PERSONNEL 



APPENDIX A 

STANDARD OPERATING PROCEDURES 

SAFETY-KLEEN CORP. 

ENVIRONMENTAL LABORATORY 



RESUME 

Mark A. Hartwig 
Manager 

TCLP/Environmentdl Laboratory 

EPUCATIQN: 

Eastern Michigan University 
Ypsilanti, Michigan 
B.S. Major - Chemistry 

Minor - Math, Business 

PROFESSIONAL AFFILIATIONS: 

American Chemical Society 
American Society for Mass Spectrometry 
MCM Local Mass Spectrometry Discussion Group 

EMPLOYMENT HISTORY: 

October 1991 - Present 
Safety-Kleen Corp. 
12555 W. Old Higgins Road 
Elk Grove Village, IL 60007 
Position: TCLPManager 
Responsibilities: 

1. Manage operation of envirpiunental laboratory. 
2. Prepare annual business plans and operational budgets. 
3. Develop staff and departmental functions. 
4. Prioritize and monitor laboratory production to ensure timely completion of reports. 
5. Ensure implementation of analytical testing capabilities. 

December 1990 - April 1991 
lEA, Inc. 
126 West Center Court 
Schaumbuig, IL 60195 
Position: Director of Operations - Illinois 
Responsibilities: 

1. P & L of laboratory. 
2. Business development. 
3. Ensure professional growth and development of staff. 
4. Prepare and review capital equipment authorization for expenditure. 

April 1991 - October 1991 
lEA, Inc. 
126 West Center Court 
Schaumburg, IL 60195 
Position: Directc> of Midwest Region Business Development 
Responsibilities: 

1. Develop and maintain high level business relationships with Fortune 500 accounts. 
2. Prepare and deliver sales presentations to major accounts. 
3. Envelopment of new product and service offerings. 
4. Strategic market review and assessment. 



RESUME 
Mark A. Hartwig 

(continued) 

"Wnting Procedure Files for the HP-1000 RTL VICJOMS Data System", a Workshop, Mark A. Hartwig, 
Hewlett-Packard Company, ASMS Annual Conference, Cincinnati, Ohio (June 1986). 

"Interpretation of Toxic Organic Data". Mark A. Hartwig, Annual Meeting-Academy of Certified Hazardous 
Materials Managers, July 1989. 

"Running a Successful Environmental Laboratory". Mark A. Hartwig, Hewlett-Packard Seminar Series 
"ENVIRO-90", Cleveland, Cincinnati, St Paul, Lansing, Michigan (NovOTber 1989). 

"Productivitv Gains through Duality Control". Mark A. Hartwig, HAZMAT-CENTRAL, Rosemont, Illinois 
(March 14,1990). 

f 



RESUME 

Ami Shah 
GC/MS Chemist 

TCLP/Environmental Laboratory 

EDUCATION: 

Bombay University 
Bombay, India 
B.S. Major - Cheihistry 

Minor - Botany 

PROFESSIONAL AFFILIATIONS: 

American Chemical Society 

EMPtX)YMISrrir HISTORY: 
June 1991 - Present 

Safety-Kleen Corp. 
P.O. Box 92050 
Elk Grove Village, XL 60009-2050 
Position: GC/MS Chemist 
Responsibilities: 

1. Scheduling work for TCLP/VOA analysis. 
2. Preventive maintenanc- on "C/MS, Tekmar & Data System. 
3. Data Revl .->/'reporting. 
4. Training to new operator/technicians. 
5. PE/QC samples - data reporting. 
6. Purchasing routine/new items. 
7. Commimicating to lab manager/group leader. 
8. Learning new system/software (target). 

March 1990-May 1991 
LE.A. Illmois Inc. 
Schaumbuig, IL 60195 
Responsibilities: 

1. TCLP/VOCs analysis by using: 
a. EPA methods 8240/524.2/624 
b. H.P. GC/MSD with RTE-A System 
c. Tekmar-s '' '^OOO ard ALs'2016 

2. Also familiar with JA_. - NEL '.RAL/ACID analysis by GC/MS. 

1989 - March 1990 
Responsibilities: 

1. Working with Finnigan ITD 700 using EPA 524.2 method. 
2. As a back-up Operator for INCOS 50. 
3. Familiar with FORMASTER and HPsMSD. 

1985-1988 
Responsibilities: 

1. Initiated, organized and established an efficient GO section for analysis of VOCs, PCBs, 
Pesticides, Hobicides, PAH, etc. by EPA methods. 

2. Trairied and supervised duee technicians. 
3. Automated die GCs. ,ieration bv adding Autosamplers and a multitasking PC based 

soft\ are. 
4. Troubleshi mg at.J routine ii .itenance. 
5. Familiar with indu: ial hy eni >mples with NIOSH methods. 



RESUME 

Matthew Schweik 
Project Coordinator 

TCLP/Environmental Laboratory 

EDUCATION: 

Illinois State University 
Normal, Illinois 
B.S. in Economics 

EMPLOYMENT HISTORY; 

June 1993 - Present 
Safety-KIeen Corp. 
12555 W. Old HigginsRd. 
Elk Grove Village, IL 60007 
Position: Project Coordinator 
Responsiblities: 

1. Handle analytical services duties for projects requiring analyses of groundwater 
and soil samples. 

2. Primary contact to discuss the analytical requirements and dimensions of a 
project induding prescheduling of analyses, current lab certifications, status 
reports ori samples, rqrorting requirements for projects, ordering of sample 
container kits, and explanation of analytical data shown on reports. 

August 1992-March 1993 
First Brands Corporation 
Danbury, CT 
Position: Field Manager 
Responsibilities: 

1. Responsible for implonenting sales programs through Retail Broker. 
2. Conduct sales presentations fbr broker management and persormeL 
3. Siqrernse, instruct and train broker persormd on their sales calls. 
4. Devdop sales information for Broker Management 

February 1990 - June 1992 
Ideal Industries, Inc. 
Sycamore, IL 
Position: Area Manager 
Responsibilities: 

1. Responsible for all sales fimctions in Ea^ernPenn^lvania and Western New 
Jersey, including open house, trade shows, seminars, distributor calls and end-
user calls. 

2. Fjstahlishing and maintaining hiisiness relatinn.«;hips wilh AuthoriTcd Electrical 
Wholesale Distributors and Electrical Contractors. 

3. Plan and prepare promotional activities with distributor/contractors by use of 
direct mailing, local newspapers and discount flyers. 

4. conduct product and sales presentations meeting for distributor personnd. 
5. Collect data, prepare presentations for anrwal and quarterly business reviews 

for senior management of each authorized distributor. 



RESUME 

Rita Shah 
Inorganic Group Leader 

TCLP/Environmentd Laboratory 

EPyCATION: 

University of Bombay 
Bombay, India 
B.S. in Chemistry and Biology 

PROFESSIONAL AFFILIATIONS: 

American Chemical Society 

EMPLOYMENT HISTORY. 

March 1991 - Present 
Safety-KIeen Corp. 
12555 W. Old HigginsRd. 
Elk Grove Village, JL 60009-2050 
Position: Inorganic Group Leader 
Responsibilities: 

1. Supervise TCLP extraction and metals analysis area. 
2. Troubleshoot difficult to handle filter wastes. 
3. Train staff in sample prep and metals analysis. 
4. Order and maintain supplies necessary for prep and metals analysis. 
5. Maintain and troubleshoot ICAP and AA. 

1987 - March 1991 
Caremark Inc., Baxter 
Buffalo Grove, XL 
Position: Sr. Analytical Chemist 
Responsibilities: 

1. Performance of stability studies and collection and documentation of data. 
2. Coordinator for various icsting protc.. !":>r stability studies. 
3. Responsible for methods development ai assay troubleshooting. 
4. Training and supervision of new personnc! 

1982- 1987 
Chemical Waste Management 
Riverdale, IL 
Position: Analytical Chemist 
Responsibilities: 

1. Analysis of hazardous waste according to CLP protocol using ICP and AA. 
2. Trained and supervised others in operation of ICP and AA. Familiar with QA/QC in the 

laboratory. 

1976- 1981 
Haffkine Bio-Pharm 
Bombay, India 
Position: Quality Control Chemist 
Responsibilities: 

1. Performed analysis of raw materials, intermediates and packed products according to 
Pharmacopeia. Performed stability testing of packed products. 

HONORS: 

Published oaoer on interference in eranhite furnace at Pittsbureh Conference in March 1986. 



RESUME 

Richard R Cook 
Organic Group l^der 

TCLP/Envirorunental Laboratory 

EDUCATION: 

Indiana State University 
MA. in Analytical Chemistry 
B.S. in Biology 

EMPLOYMENT HISTORY; 

May 1992-Present 
Safe^-Kleen Corp. 
12SSS W. Old Higgins Rd. 
Elk Grove Village, IL 60007 
Position: Organic Group Leader 
Responsibilities: 

1. Supervise Volatile analysis, Semi-Volatile Extraction and Semi-Volatile analysis area. 
2. Train staff in Volatile analysis, Semi-Volatile Extraction and Semi-Volatile analysiis. 
3. Order and maintain supplies necessary for Volatile analysis, Semi-Volatile Extractipii and Semi-Volatile 

analysis. 

1988 -1992 
Pitman-Moore, Inc. 
Terre Haute, IN 
Position: Manager, Gas Chromatography 
Responsibilities: 

1. Responsible for managing the gas chromatography section. 
2. Direct the method development for identifying trace levels ofvaiious chemicals in products, process 

streams, soil, water and air using gas chromatography, high performance thinrlayer chromatography, ion 
chroinatography^ thermal analysis, supercritical fluid chromatography and mass qrectroscopy. 

3. Prepares environmental assessments including the design of studies and the writing of documents. 

1987 -1988 
Pitman-Moore, Inc. 
Terre Haute, IN 
Position: Research Scientist 
Responsibilities: 

1. Responsible for developing methods to detect products or other chernit^s in various matrices and to 
supervise sample tracking and the data archive. 

1985 - 1987 
Pitman-Moore, Inc. 
Terre Haute, IN 
Position: Senior Associate Research Scientist 
Responsibilities: 

1. Responsible for modernizing the gas chromatogrsmhy laboratory and developing methods for the 
determination of company products in various matrices. 

2. Supervised technicians. 

1980 - 1984 
Ashland Chemical Company 
Dublin, OH 
Position: Chemist 
Responsibilities: 

1. Responsible for developing methods using gas chromatography or other analytical techniques to detect 
compoimds of interest in air and water samples for industrial hygiene or environiiicntal purposes. 



David R. Reese 
QA/QC Manager 

Mr. Reese has over IS years of laboratory experience with nine years in the environmental field. Focusing 
pritharily on organic analysis of air, drir^g water, p^leum products, soil, waste water and other v^es using 
ASTM, SOO, 600 and 8000 methods on the following instrumentation: 

Volatiles by GC/FID, GCVPID and GOMS 
Semivolatiles: 

6NA, PCBs, Pesticides GC/ECD and GC/MS 
Herbicides by GC/ECD 
Organophosphorus Pesticides by GC/NPD 
Polynuclear Aromatics by HPLC with UV and Fluorescence deteaors. 

He has experience in the analysis of Dioxins, BNA, VOA and Pesticide/PCB by EPA/CLP protocols. 

Being instrumental in the design and startup of two commercial errvironmental laboratories, he has been, 
responsible for certifications in over twen^-six states and several private firms. He has also conducted oyer sixty 
laboratory audits in the United Stat^ Panarta Puerto Rico and England following both USEPA and ISO 9000 
guidelinesL In addition, he is a trainer for several laboratories in organic and inorganic methods, good laboratory 
practices, quality assurance and data review. 

He performed the data validation of a SSO sample superfimd site and coordinated the resampling and reanalj^is 
with both the consulting engineering firm and the contract laboratory. 

He has extensive e^qrerience in methods development, writing of SOPs and implementation of quality assurance 
programs. Recent interests include ICAP and ICAP/MS with automated reporting of QA/QC data by tabulation 
arid quality control charts. 
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Position: Vice-President, Technical 
Responsibilities: 

1. Responsible for Process^Pioduct Development, General Analytical (Prequal Lab), Environmeiital 
Laboratory, Corporate QA/QC, and Methods Development 

1979 -1980 Chemical Engineer 

1980-1983 Mgr. of R&D 

1983-1985 Tech Director 

1985 - 1987 General Sales Mgr. Industrial Solvents 

1987 - 1990 General Mgr. Tech Services 

Responsibilities include process development, product development, and waste characterization using all 
modem analytical instrumentations. Significant developments include firactional dii^ation equipment 
for separation of mixed chlorinated solvent^ design and development of drying equipmeint for waste 
organic sludges. 
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Schaunibui;^ IL 
Position: Enviroiunental Analytical Chemist 
Responsibilities: 

Integral participation in set-up of inorganic laboratory. Initial duties included installation cf instrumentation iand 
v^idation of appropriate methods for each within metals and classical chemistry labs. Methods were developed for 
all parameters within the two labs. Method were developed for all parameters within the two labs. 
Instrumeritatiori included: Perkin-Elmer Graphite Furnace 5100 PC, Thermo Jarrell Ash ICP 6 IE, Bacharach 
MAS-50b Mercury Analyzer, Lachat Auto analyzer. Instruihental in developing SOPs, GLPs, training programs, 
and compliance standards for EPA, NPDES, OSHA, and other regulatory agencies requirements. 

1987 -1990 
Suburban Laboratories 
Hillside,IL 
Position: Environmental Analytical Chemist 
Responsibilities: 

EPA approved Environmental laboratories dealing with wastes and waste water analysis. Major re^nsibilities 
includes analytical and instrumental analysis quantitative and qualitative analysis and wet analysis of wastes, water 
foods, pharmaceutical, herbicides arid pesticides. Usage of analytical instrurhents such as Atomic Absorption, 
Spectrometer Inductively ,coupled Plasma (ICP), Gas Chromatographs with ECD, FID andTCD detectors, HI, 
HPLC, HPLC with Anton Detector, HGA Graphite furnace for inorganic elemental analysis, TOC, TOX, etc. Well 
aware with EPA, FDA, and OSHA st^dards and regulations. 

1983 -1987 
PM.S. Consolidated 
Elk Grove Village, IL 
Position: Lab Chemist 
Responsibilities: 

Involved in.analytical and instrumental analysis of Polymers qualitatively and quantitatively including wet analysis 
methods. Usage of analytical instruments includes Melt Flow Index, Brook Field viscometer, Perkin-Elmer Infra 
red Spectrometer, etc. Also involved in matching colors and making formulations for plastics by using 
sophisticated ACS color computer systems. 
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Safety-KIeen Corp. 
12555 W. Old HigginsRd. 
Elk Grove Village. IL 60007 
Position: Senior GC/MS Chemist 
Responsibilities: 

Responsible for the analysis of samples for VOA and BNA constituents using EPA 8240 and 8270 methodology. 
Also involved in automation of the GC/MS data systems using an INGRES database and C-programming. 

May 1990 -1992 
Martin Marietta Energy Systems 
Oak Ridge, TN 
Position: Plasma Emission Laboratory Supervisor 
Responsibilities: 

Some of the responsibilities of this position include writing standard operating procedures, employee training, 
methods development, and instrument maintenance for two Inductively Coupled Argon Plasma instruments. 
Water, soil, ^vastestream, filter, and urine sanqtles are analyzed for up to 35 elements. Assisted in creating a 
computer program to simplify data management in order to handle the increasing number of samples received, the 
program designed incorporates QA/QC requirement^ set by the Environmental Protection Agencies (EPA) 
Statement of Work (SW-846), Srd Edition 11/90. Also re^nsible for defining roles and assisting in setting goals 
of the six analysts within the lab in order to produce the most efndent environment. 

November 1988 - May 1990 
Martin Marietta Energy Systems 
Oak Ridge, TN 
Position: Gas Chromatography Mass Spectroscopist (GC/MS) 
Responsibilities: 

Volatile and Semivolatile analyses were performed following EPA Certified Laboratory Protocol (CLP) procedures. 
Several types of samples were analyzed on a routine basis including groundwaters, soils, and wastestreams. 
Develop^ experience with RTE-6 and RTE-A computer systems by designing computer programs to streamline 
data handling. As a GC/MS operator I was also responsible for maintenance of the Hewlett Packard HP-5985 and 
HP-5970 MSD GC/MS units. 

July 1986 - November 1988 
International Technology Corp. 
Knoxville, TN 
Position: Inorganic Technical Specialist 
Responsibilities: 

Performed instrument maintenance for a Jarrell-Ash Inductively Coupldi Argon Plasma and Atorriic Absorption 
units. Conducted routine analyses on groundwaters, soils and process waste samples using EPA procedures, some 
of the methods utilized were obtained from EPA CLP and EPA SW-846. 
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APPENDIX VII-B 

PROJECT CONSTITUENT LIST 
DOLTON RECYCLE CENTER 

1 



Table VII-B-1. Inorganic Constituents, RFI Phase I, Dolton 
Recycle Center. 

Constituent Method 
Method Detection 

Limit 
(mg/kg) 

Arsenic SW-846 7060 1.25 

Barium SW-846 6010 2.0 

Cadmium SW-846 6010 2.0 

Chromium SW-846 6010 4.0 

Lead SW-846 6010 11.0 

Mercury SW-846 7471 0.04 

Selenium SW-846 7740 0.9 

Silver SW-846 6010 3.0 



Table VII-B-2. Volatile Organic Compounds, RFI Phase I, 
Doltoh Recycle Center. 

Constituent Method 
Method Detection 

Limit 
(ma/ka) 

Acetone SW-846 8240 0.100 
Benzene SW-846 8240 0.005 
Bromodichloromethane SW-846 8240 0.005 
Bromoform SW-846 8240 0.005 
Bromomethane SW-846 8240 O.OlO 
Carbon disulfide SW-846 8240 0.100 
Carbon tetrachloride SW-846 8240 0.005 
Chlorobenzene SW-846 8240 0.005 
Chloroethane SW-846 8240 0.010 
Chloroforro SW-846 8240 0.005 
Chioromethane SW-846 8240 0.010 
Dibromochloromethane SW-846 8240 0.005 
1,1-Dichloroethane SW-846 8240 0.005 
1,2-Dichloroethane SW-846 8240 0.005 
1,1-Dichloroethylene SW-846 8240 0.005 
cis-1,2-Dichloro-
ethylene SW-846 8240 0.005 

trans-1,2-Dichloro-
ethylene SW-846 8240 0.005 

1,2-Dichloropropane SW-846 8240 0.005 
cis-1,3-Dichloro-
propene SW-846 8240 0.005 

trans-1,3-Dichloro-
propene SW-846 8240 0.005 
Ethylbenzene SW-846 8240 0.005 
2-Hexanone SW-846 8240 0 .050 
Methylene chloride SW-846 8240 0.005 
Methyl ethyl ketone SW-846 8240 0.100 
4-Methyl-2-pentanone SW-846 8240 0.050 
Styrene SW-846 8240 0.005 
1,1,2, 2-Tetrachloro-
ethane SW-846 8240 0.005 

Tetrachloroethylene SW-846 8240 0.005 
Toluene SW-846 8240 0.005 
1,1,1-Trichloro 
ethane SW-846 8240 0.005 
1,1,2-Trichloro-
ethane SW-846 8240 0.005 
Trichloroethylene SW-846 8240 0 . 005 
Trichlorofluoro-
methane SW-846 8240 0.010 

Trichlorotri-
fluoroethane SW-846 8240 0.005 
Vinyl Acetate SW-846 8240 0.050 
Vinyl Chloride SW-846 8240 0.010 
Xylene (total) SW-846 8240 0 . 005 



Table VII-B-3, Semi-Volatile Organic Compounds, RFI 
Phase I, Dolton Recycle Center. 

Constituent 
Method Detection 

Method Limit 
(iTia/kd) 

Acenaphthene SW-846 8270 0.660 
Acenaphthylene SW-846 8270 0.660 
Anthracene SW-846 8270 0.660 
Benzo(a)anthracene SW-846 8270 0.660 
Benzo(b)fluoranthene SW-846 8270 0.660 
Benzo(k)fluoranthene SW-846 8270 0.660 
Benzo(ghi)perylene SW-846 8270 0.660 
Benzo(a)pyrene SW-846 8270 0.660 
Benzyl alcohol SW-846 8270 1.300 
Bis(2-chloroethoxy) 
methane SW-846 8270 0.660 

Bis(2-chloroethyl) 
ether SW-846 8270 0.660 
Bis(2-ethylhexyl) 
phthalate SW-846 8270 0.660 

4-Bromophenyl phenyl 
ether SW-846 8270 0.660 

Butyl benzyl phthalate SW-846 8270 0.660 
p-Chioroani1ine SW-846 8270 1.300 
p-Chloro-m-cresol SW-846 8270 0.660 
2-Chloronaphthalene SW-846 8270 0.660 
2-Chlorophenol SW-846 8270 0.660 
4-Chlorophenyl 
phenyl ether SW-846 8270 0.660 
Chrysene SW-846 8270 0.660 
m-cresol SW-846 8270 0.660 
o-cresol SW-846 8270 0.660 
p-eresol SW-846 8270 0.330 
Dibenz(a,h)anthracene SW-846 8270 0.660 
Dibenzofuran SW-846 8270 0.660 
Di-n-butyl phthalate SW-846 8270 0.660 
o-Dichlorobenzene SW-846 8270 0.660 
m-Dichlorobenzene SW-846 8270 0 .660 
p-Dichlorobenzene SW-846 8270 0.660 
3,3'-Dichloro-
benzidine SW-846 8270 1.300 

2,4-Dichlorophenol SW-846 8270 0.660 
Diethyl phthalate SW-846 8270 0.660 
2,4-Dimethylphenol SW-846 8270 0.660 
Dimethyl phthalate SW-846 8270 0.660 
2,4-Dinitrophenol SW-846 8270 3 .300 
2,4-Dinitrotoluene SW-846 8270 0.660 
2, 6-Dinitrotoluene SW-846 8270 0.660 
Di-n-octyl phthalate SW-846 8270 0.660 
Fluoranthene SW-846 8270 0.660 



Table VII-B-3. Semi-Volatile Organic Compounds, RFI Phase I, 
Dolton Recycle Center (continued). 

Constituent 
Method Detection 

Method Limit 

Fluorene SW-846 8270 0.660 
Hexachlorobenzene SW-846 8270 0.660 
Hexachlorobutadiene SW-846 8270 0.660 
Hexachlorocyclo-
pentadiene SW-846 8270 0.660 

Hexachloroethane SW-846 8270 0.660 
Indeno(1,2,3-c,d) 
pyrene SW-846 8270 0.660 
Isophorone SW-846 8270 0.660 
2-Methyl-
4,6-dinitrophenol SW-846 8270 1.300 

2-Methylnaphthalene SW-846 8270 0 .660 
Naphthalene SW-846 8270 0.660 
o-Nitroaniline SW-846 8270 3.300 
m-Nitroaniline SW-846 8270 3.300 
p-Nitroaniline SW-846 8270 ND 
Nitrobenzene SW-846 8270 0.660 
o-Nitrophenol SW-846 8270 0.660 
p-Nitrophenol SW-846 8270 3 .300 
Pent achloropheno1 SW-846 8270 3.300 
Phenanthrene SW-846 8270 0.660 
Phenol SW-846 8270 0.660 
Pyrene SW-846 8270 0.660 
1,2,4-Trichlorobenzene SW-846 8270 0.660 
2,4,5-Trichlorophenol SW-846 8270 0.660 
2,4,6-Trichlorophenol SW-846 8270 0.660 

ND = Not Determined 



APPENDIX VII-C 

STANDARD OPERATING PROCEDURES 
S-K ENVIRONMENTAL LABORATORY 

C-1 INORGANIC ANALYSIS PROTOCOL, METALS BY I CAP 
EMISSION SPECTROMETRY 

C-2 INORGANIC ANALYSIS PROTOCOL, METALS BY GRAPH
ITE FURNACE ATOMIC ABSORPTION SPECTROMETRY 

C-3 ORGANIC ANALYSES PROTOCOL, GAS CHROMATOGRAPHY/ 
MASS SPECTROMETRY (GC/MS) ANALYSIS OF VOLATILE 
ORGANIC COMPOUNDS 

C-4 ORGANIC ANALYSES PROTOCOL, GAS CHROMATOGRAPHY/ 
MASS SPECTROMETRY (GC/MS) ANALYSIS OF SEMI-
VOLATILES 

C-5 ANALYST TRAINING PROTOCOL 
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METALS BY ICAP EMISSION SPECTROMETRY 
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TITLE: STANDARD OPERATING PROCEDURE FOR THE ANALYSIS OF METALS IN 
ACID DIGESTED WASTE MATERIALS BY INDUCTIVELY COUPLED ARGON 
PLASMA — ATOMIC EMISSION SPECTROMETER 
(BASED ON: USEPA 6010) 
(KEYWORDS: ICAP, EMISSION SPECTROMETRY, METALS) 

1. SCOPE AND APPLICATION 

1.1 The inductively coupled argon plasma spectrometer is used for 
multiple and simultaneous metal content quantitation of acid 
digested waste samples. 

1.2 Samples must be solubilized or digested using the Method 3050, 
3010 or 3020 and are analyzed by Inductively Coupled Plasma 
Spectrometry. 

1.3 Table 1 lists metals for which this method applies along with 
recommended wavelengths and typical estimated instrumental 
detection limits using cross-flow pneumatic nebulization. 

1.4. The measurement of metal content is used to characterize the 
waste sample for TCLP. 

2. SAFETY AND WASTE HANDLING 

2.1 FIRE - Do not open samples containing flammable material near the 
spectrometer. The fumes and vapors released may migrate to the 
plasma of the torch of the spectrometer. 

SPILL - If any spill occurs, wipe with an absorbent wipe. Used 
wipes and plastic pipets must be placed in a metal container 
lined with a plastic trash bag. 

The metal top must be kept on the container at all times except 
when adding or removing contents. In the event of a fire, the 
top should quickly smoother it. Any fire involving these 
materials must be treated as Class A fires. The contents must be 
removed daily and may be disposed of in the regular trash. 

2.2 EYE CONTACT - Safety glasses with side shields are mandatory. 
Any eye contact with a chemical must be removed by thorough 
washing and follow-up action, as detailed in the Safety Plan. 
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2.3 HAND CONTACT - Samples may contain toxic metals. Use of 
disposable vinyl or latex gloves provides adequate protection 
from contact with the samples. All skin contact must be washed 
off immediately. 

2.4 RESPIRATORY - Exposure to the vapors is harmful. Make sure the 
exhaust system over the spectrometer is working properly during 
the operation of the plasma torch. 

2.5 WASTE DISPOSAL - The end of the drain tube must be submerged in 
the waste container behind the unit to collect spent sample from 
the spectrometer. The container must be kept a minimum of 40% 
and a maximum of 80% full with aqueous solution. 

Standard and digested spent samples should be neutralized and 
then returned to storage for later disposal. 

3. SUMMARY OF METHOD 

3.1 The method describes a technique for the simultaneous multi
element determination of metals in aqueous solution. The basis 
of the method is the measurement of atomic emission by an optical 
spectroscopic technique. Samples are nebulized and the aerosol 
produced is transported to the inductively coupled argon plasma 
(ICAP) torch where excitation occurs. The characteristic 
emissions produced are dispersed by a grating and the intensities 
of the spectral lines are monitored by photomultiplier tubes. 

The currents from the photomultiplier tubes are processed and 
controlled by a computer system. Computerization of the ICAP 
procedure includes automatic matrix matching of samples and 
standards. 

In those cases where such matching is inadequate to adjust for 
background variation, wavelength specific corrections are 
incorporated into the automated procedure after the electronic 
signal has been adjusted. 

4. SAMPLE HANDLING AND PRESERVATION 

4.1 All the samples are aqueous solutions of acid-digested samples 
and are stable under ambient conditions. 



METHOD #: 19712 
REV: 03/93 

SAFETY-KLEEN CORP. SUPERCEDES: MEW 
TECHNICAL CENTER PAGE 3 OF 20 

4.2 The ICAP analysis requires, minimally, a 25 mL sample in a 
polyethylene or glass container (if hydrofluoric acid is not 
used). 

5. INTERFERENCES 

5.1 SPECTRAL INTERFERENCES can be categorized as (1) overlap of a 
spectral line from another element.; (2) unresolved overlap of 
molecular band spectra; p) background contribution from 
continuous or recombination phenomena; and (4) background 
contribution from stray light from the line emissions of high 
concentration elements. The first of these effects can be 
compensated by utilizing a computer correction of the raw data, 
requiring the monitoring and measurement of the interfering 
element. The second effect may require selection of an alternate 
wavelength. 

The third and fourth effects can usually be compensated for by a 
background correction adjacent to the analyte line. 

In addition, when using simultaneous multi-element instrximents 
the analyst must verify the absence of spectral interference from 
an element that could occur in a sample but for which there is no 
channel in the instrument array. Table II indicates the 
potential spectral interferences for the recommended wavelengths. 
The interference is expressed as analyte concentration 
equivalents of 1 mg/L or more, (i.e. false analyte 
concentrations) arising from 100 mg/L of the interference 
element. For example, assiime that Antimony is to be determined 
(§ 206.83 nm) in a sample containing 100 mg/L of Chromivim. From 
Table II, , 100 mg/L of Cr would yield a false signal for 
Antimony equivalent to 2.9 mg/L. The interference effects must 
be evaluated for each instrument since intensities will vary with 
operating conditions, power, viewing height, argon flow rate, and 
other factors. 

The following are example spectral interferences, some of which 
are not listed in Table II. 

Element Interferent 
As Al, Fe, Cr, Co, Mo, Pt 
Be Fe, Mo 
Cd Al, Cr, Fe, Ni, Pt, T1 
Mo Cr, Fe, Ni, Pt, V 
Pb Al, Co, Cu, Fe, Mo, Ni 
Se Co, Fe, Mo, Pt, V 
T1 Ca, Cr, Mo, Ni, V 



METHOD #: 19712 
REV: 03/93 

SAFETY-KLEEN CORP. SUPERCEDES: NEW 
TECHNICAL CENTER . PAGE 4 OF 20 

5.2 PHYSICAL INTERFERENCES are generally considered to be effects 
associated with the sample nebulization and transport processes. 
Such properties, such as changes in viscosity of the sample being 
nebulized, can cause inaccuracies, especially in samples 
containing metals in very high concentrations. The use of a 
peristaltic pump may lessen these interferences. If these types 
of interferences are operative, they must be reduced by dilution 
of the sample and/or utilization of standard addition techniques. 
Another problem which can occur from high dissolved solids is 
salt buildup at the tip of the nebulizer. This affects aerosol 
flow rate, causing instrumental drift. 

Wetting the argon prior to nebulization, using a tip washer, 
diluting the sample, and changing the sample injection tube 
eliminate this problem. 

5.3 CHEMICAL INTERFERENCES are characterized by molecular compound 
formation, ionization effects, and solute vaporization effects. 
They can be minimized by carefully selecting the operating 
conditions (such as, incident power, observation position, and so 
forth), buffering the sample, matrix matching, and by using 
standard addition procedures. These types of interferences can 
be highly dependent on matrix type and the specific analyte 
element. 

6. APPARATUS 

6.1 Inductively Coupled Argon Plasma Simultaneous Emission 
Spectrometer (ICAP) 

Thermo Jarrell Ash 590 Lincoln Street, P.O. Box 9036, Waltham, MA 
02254-9036 (TJA) Model 61 

6.2 Peristaltic pump - Gilson Minipulse 1 - supplied with 
spectrometer 

6.3 Computer - A 286 or better PC with at least 40 MB hard drive with 
a color monitor. 

6.4 Replacement Parts: An inventory of spare parts for emergency use 
should be kept. 

Plasma torch, TJA Part No. 190-400-54 
Chamber, TJA Part No. 190-400-65 
Fixed cross flow nebulizer, TJA Part No. 90-790 

6.5 Exhaust for torch - contract locally 
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6.6 Disposable gloves -

VINYL - Prepowdered (VWR Cat. Nos. 32915-461, 32915-483, 32915-
483, 32915-508) 

LATEX - (VWR Cat. Nos. 32917-875, 32917-897) 

6.7 Disposable paper wipes, 4.5" x 8.5" (Kimwipes, VWR Cat. No. 
21905-025) 

6.8 Polypropylene narrow mouth Boston round bottles, 125 mL and 1000 
mL (Nalgene, VWR Cat. Nos. 16067-066, 16067-124) 

6.9 Wash bottle, wide mouth unitary, 500 mL (Nalgene, VWR Cat. No. 
16651-595) 

6.10 Centrifuge Tubes, disposable, graduated, optical polypropylene, 
50 mL, (Baxter Cat. No. C3978-50) 

6.11 Rack, Centrifuge tube (Nalgene, Part No. 5930-0030, Fisher Cat. 
No. 14-8090) 

6.12 Disposable pipets 

6.13 Adjustable micro-pipette and tips, 10 to 1000 fiL (VWR Cat. Nos. 
53499-398, 53511-904) 

6.14 Goggles (Baxter Cat. No. G7507) 

7. REAGENTS/STANDARDS 

All reagents must have the following clearly identified either on 
the container or in a notebook: name, source, lot#, purity, date 
of receipt, date opened. 

7.1 Nitric acid, concentrated, reagent grade.(VWR Cat. No. 4815-3) 

7.2 Deionized Water. 

7.3 Sodium carbonate, crystalline powder. (VWR Cat. No. EM-SX0405-5) 
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7.4 INSTRUMENT BLANK Prepare 5% HNO3 solution with DI water. 

Let stand until the solution cools to room temperature. 

nebulizer •:betweeh-->rhterv^ahd;;::-a!c:i 

7.5 MULTI-ELEMENT PLASMA STANDARD STOCK SOLUTIONS, 1000 mg/L, 
Inorganic Ventures. Duplicate sets are needed, one each from two 
different lots. The newer (date received) of the sets should be 
used for the CALIBRATION CHECK STANDARD, CCS, and the older 
should be used for the INSTRUMENT CALIBRATION STANDARDS. 

SK-CAL-1 1,000 jug/mL Sb 
SK-CAL-2 1,000 ng/nh B, Mo, Sn, Ti 
SK-CAL-3 10,000 /xg/mL Ca, Mg, K, Na 
SK-CAL-4 1,000 nq/mL Al, As, Ba, Be, Cd, Cu, Cr, Co, Fe, 

Pb, Mn, Ni, Se, Sr, Tl, V, Zn 
100 fig/rah Ag 

NOTE: If p roblems arise with silv er use sihigli 
Stan dar d;.:"' • •.A ll; sbahdif 

• 
ir;)exi 

7.7 CALIBRATION STANDARDS 

7.7.1 To each of 7 volumetric flasks, add 60 mL deionized 
water, and 5 mL HNO3. Mix the reagent well before 
adding the standard solutions. The standards may be 
combined for the low and mid-point concentrations. 

7.7.2 Pipette the following into each corresponding flask: 

Cone. Volume Final 
STD Stock Standard ppm Added Volume 

BLANK 5% HNO3 Cone HNO3 5 mL 100 mL 
CAL-4 - 1 ppm SK-CAL-4 1000 0.10 mL 100 mL 
CAL-4 - 5 ppm SK-CAL-4 1000 0.50 mL 100 mL 
CAL-4 - 10 ppm SK-CAL-4 1000 1.0 mL 100 mL 

CAL-3 - 10 ppm SK-CAL-3 10000 0.1 mL 100 mL 
CAL-3 - 20 ppm SK-CAL-3 10000 0.2 mL 100 mL 
CAL-3 - 30 ppm SK-CAL-3 10000 0.3 mL 100 mL 
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Let standards cool to room temperatiire. Then, dilute to the 100 
mL mark with deionized water and shake well. 

If Sb is required for analysis mix SK-CAL-1 with SK-CAL-4. If B, 
Ho, Sn, or Ti required for analysis, prepare standards as 
follows: 

CONG VOLUME FINAL 
STDS STOCK STD PPM ADDED VOLUME 

CAL-2 1 ppm SK-CAL-2 1000 0.10 mL 100 mL 
CAL-2 5 ppm SK-CAL-2 1000 0.50 mL 100 mL 
CAL-2 10 ppm SK-CAL-2 1000 1.0 mL 100 mL 

7.8 CALIBRATION CHECK STANDARD (CAL CHK) To prepare, add to a 100 mL 
volumetric flask, 60 mL of deionized water and 5 mLs of 
concentrated nitric acid. 

Pipet the following standards into 100 mL Vol. flask: 

0.50 mL of SK-CAL-4 and SK-CAL-1 (SK-CAL-2 if required) 

NOTE: All these standards must be from a different source 
than calibration standard. 

Let the standard solution cool to room temperature and dilute to 
the 100 mL mark with deionized water and shake well. 

7.9 INTER-ELEMENT CHECK STANDARD (lECS) - The lECS is prepared to 
contain known concentrations of interfering elements that will 
provide an adequate test of the correction factors. The elements 
and their concentrations are: 

Inorganic Ventures, Inc. 

Interference Std ICSA: Interference Std. ICSB: 

5000 ng/raL: hi, Ca, Mg 100 /ig/mL each: Ag, Cd, Ni, 
Pb, Zn 

2000 fig/mL: Fe 50 pig/mL each: Ba, Be, Co, 
Cr, Cu, Mn, V 

ICSA and ICSB are diluted to 1/10 and 1/100 respectively in the 
acidic matrix and then analyzed. All elements that are reported 
must be within +20% of the true value. 



METHOD #: 19712 
REV: 03/93 

SAFETY-KLEEM CORP. SUPERCEDES: HEW 
TECHNICAL CEHTER PAGE 8 OF 20 

7.10 MATRIX SPIKE STANDARD - The matrix spiking solution is a custom 
mix solution SK-TCLP mixture which contains the following 
elements at a final concentration of TCLP Regulatory Limit. 

Barium 1000 ppm Lead 500 ppm 
Arsenic 500 ppm Selenium 100 ppm 
Silver 500 ppm Cadmium 100 ppm 
Chromium 500 ppm 

Use of 0.2 mL of above matrix spike standard for 20 mL of sample 
(final volume 100 mL) will result in the following concentration: 

2.0 ppm Ba 
1.0 ppm each: As, Ag, Cr, Pb 
0.2 ppm each: Se, Cd 

If Cu, Ni, Zn, Sb and T1 are the analytes, add 0.2 mL of 1000 ppm 
Cu, Ni and Zn; 0.10 mL 1000 ppm for Tl; and 0.20 mL of 100 ppm 
Sb. 

7.11 Nitrogen gas (Zero Grade). 

7.12 Liquid argon (Zero Grade). Zero grade compressed argon is 
acceptable as a reserve. 

8. PREVENTIVE MAINTENANCE 

8.1 A dirty torch may cause plasma ignition and stability problems, 
low sensitivity and bad reproducibility. The torch requires 
cleaning at least once a month. Whenever the torch has been 
touched or replaced, both horizontal and flow rate optimization 
should be performed. Whenever the torch has been replaced, the 
height of the torch should be adjusted. 

8.2 The torch needs to be placed at the center of the copper coil and 
directly above the chamber. The plasma cannot be ignited if the 
torch is not properly aligned. 

8.3 Clogging of sample delivery tubes or nebulizer may give low 
sensitivity. The joints of the stepdown tubes and the joint at 
the nebulizer inlet are especially susceptible to clogging. 
Sample delivery tubes should be cheeked daily for clogging. 

8.4 DAILY - Check/replace sample delivery tubes. 

8.5 BIWEEKLY - Prepare new sets of CALIBRATION and INSTRUMENT CONTROL* 
STANDARDS. 



METHOD #: 19712 
REV; 03/93 

SAFETY-KLEEN CORP. SUPERCEDES: NEW 
TECHNICAL CENTER PAGE 9 OF 20 

8.6 ROUTINELY - Back up data from hard disk and then purge data to 
maintain enough disk space for storing data. 

8.7 BIWEEKLY - Check the water level in the coolant system and add 
distilled water if necessary. 

8.8 Clean generator and controller filters in back of the instrument, 
This is done as needed. 

8.9 Clean torch, spray chamber and nebulizer. Replace sample 
delivery tubes. This is done as needed. 

8.10 Clean the autosampler rods daily, also lubricate them with 
silicone grease to assure proper operation. 

8.11 SEMI ANNUALLY - Change vacuum pump oil. If operating conditions 
are abnormal, change oil more frequently. 

8.12 ANNUALLY - Nothing scheduled. 

8.13 All maintenance work must be documented in the maintenance log 
book. 

9. TROUBLESHOOTING/CORRECTIVE ACTION 

9.1 Low sensitivity may be due to (a) clogged tip of the torch; (b) 
dirty torch;(c) clogged sample delivery tubes or (d) clogged 
nebulizer. 

For cleaning, the sapphire tip, or the quartz torch may be 
submerged in 1:1 concentrated hydrochloric-nitric acid. 

Note: Never use HYDROFLUORIC ACID for cleaning the quai^z. 
torch as that would cause permanent damage to the 
torch. 

Clogged sample delivery tubes should be cut or replaced. 

The 0-ring and the sample carrier gas screw should be removed and 
then the nebulizer sonicated in 10% conc. nitric acid (v/v) for 5 
minutes, rinsed with DEIONIZED water and then sonicated in 
methanol for 3 minutes. 

9.2 Ignition problems might be caused by improper torch alignment or 
dirt in the torch tip.. 
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9.3 Occasionally the capillary in the nebulizer becomes plugged with, 
lint dust or suspended solids causing a decrease in analytical 
sensitivity or no signal at all. This can be checked by 
measuring the sample uptake rate (mL/min.) 

Disconnect the nebulizer from the mixing chamber and clean it in 
an ultrasonic cleaner as recommended. 

Sometimes the peristaltic pump tubing through which the sample is 
nebulized is similarly plugged causing a decrease in analytical 
sensitivity or no signal at all. Hence, the tubing should be 
changed at least once every two weeks and if necessary more 
often. 

9.4 Failure in initialization of the analysis may be caused by sudden 
power failure or frequency change. Resetting the HV power (at 
the back of the instrument) can remedy this problem. 

9.5 Streams in the torch can be caused due to air leaks. Check all 
the tubing connections on torch to make sure thereis no leak 
problem. 

9.6 SERIAL DILUTION - If the analyte concentration is higher than 10%^ 
above the highest calibration level, a serial dilution of the 
sample must be made and analyzed. The dilution analysis should 
be within ±10 percent of the original determination. If it is 
not, a chemical or physical interference effect should be 
suspected. 

9.7 SPIKE ADDITION - The recovery of a spike addition at a minimum 
level of lOX the instrumental detection limit (maximum lOOX) 
should fall within the established control limit for that matrix. 
If not, a matrix effect Should be suspected. The use of a 
standard addition analytical procedure can usually compensate for 
this effect. 

9.8 STANDARD ADDITION - The standard-addition technique involves 
adding known amounts of standard to one or more aliquots of the 
processed sample solution. This technique compensates for a 
sample constituent that enhances or depresses the analyte signal, 
thus producing a different slope from that of the calibration 
standards. It will not correct for additive interferences which 
cause a baseline shift. 
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The simplest version of this technique is the single-addition 
method, in which two identical aliquots of the sample solution, 
each of Volume V*, are taken. To the first (labeled A) is added 
a small volume Vs of a standard analyte solution of concentration 
Cs. To the second (labeled B) is added the same volume Vs of the 
solvent. The analytical signals of A and B are measured and 
corrected for non-analyte signals. The unknown sample 
concentration C* is calculated: 

SbVsCs 

(Sa - Sb) Vx 

Where Sa and Sb are the analytical signals (corrected for the 
blank) of solutions A and B, respectively. Vs and Cs should be 
chosen so that Sa is roughly twice Sb on the average. It is best 
if Vs is made much less than Vx, thus Cs is much greater than Cx, 
to avoid excess dilution of the sample matrix. If a separation 
or concentration step is used, the additions are best made first 
and carried through the entire procedure. For the results of 
this technique to be valid, the following limitations must be 
taken into consideration: 

1. The analytical curve must be linear. 
2. The chemical form of the analyte added must respond the same 

way as the analyte in the sample. 
3. The interference effect must be constant over the working 

range of concern. 
4. The signal must be corrected for any additive interference. 

The absorbance of each solution is determined and then plotted on 
the vertical axis of a graph, with the concentrations of the know 
standards plotted on the horizontal axis. When the resulting 
line is extrapolated back to zero absorbance, the point of 
interception of the abscissa is the concentration of the unknown. 
The abscissa on the left of the ordinate is scaled the same as on 
the right side, but in the opposite direction from the ordinate. 

NOTE: The standard additibrt echnique 
coincident spectral oy^; rlap. I 
computerized compensati( Dni/i-lan .;;a wavel< sngth, or 
comparison with an alte; mate me :|lh0dj:;;is|^ ecomm< srided. 

9.9 COMPARISON WITH ALTERNATE METHOD OF ANALYSIS - When investigating 
a new sample matrix, comparison tests may be performed with other 
analytical techniques such as atomic absorption spectrometry or 
other approved methodology. 
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10. OUALITY CONTROL 

10.1 INITIAL SETUP - Prior to instrument calibration all metals must 
be run individually to determine the inter-element correction 
factors. Table II provide guidelines of interfering elements and 
approximate amounts. This is only done during instrument setup 
or when the lEC standards fail to meet the criteria. This should 
be well documented. 

10.2 CALIBRATION - Analyze an instrument blank before the Calibration 
standards as the first point in a four point calibration curve. 
The next three levels of standards are run establishing a 
calibration curve. The curve must have a correlation coefficient 
of 0.995 or greater. 

The high level standards must be run after the 3 point 
calibration curve with results being + 5% of the true value for 
all elements. 

10.3 DAILY: INTER-PELEMENT CHECK STANDARDS - The inter-element check 
standard (lECS) is to be run at the beginning and end of each 
analytical batch or twice during every 8-hour work shift, which 
ever is more frequent. Results of all elements must be within 
± 20% of the expected value. The lECS provides verification of 
inter-element and background correction factors. 

10.4 DAILY: CALIBRATION CHECK STANDARD - Run ICV and ICE after high 
level standards. Run GOV and CCB after every ten samples. 
Values must be within +10% of the true value. If ICV or CCV is 
out of control reanalyze ten samples prior to bad QC. 

10.5 DAILY: MATRIX SPIKES (MS) - Every sample matrix analyzed must be 
matrix spiked or for TCLP extract run spike every io samples. 

Results for samples with excessive native material that are out 
of control must be reviewed and documented. 

The percent recovery is calculated as follows: 

% Recovery = 100% * [(A-B)/T] 

Where: 
A = Concentration of Spiked Sample 
B = Background Concentration 
T = Known True Value of the Spike 
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The spike recovery should fall within the established control 
limits. If spike recovery is outside the established limit rerun 
sample. If recovery still out of control redigest the seunple. 
If spike recovery is below 50% use method of standard addition 
with the exception of Ag and Ba where presence of chloride and 
sulfate can cause low spike recovery. If spike recovery is above 
50% but below established limits, a confirmative remark must 
accompany with the report e.g. "The low spike recovery is 
confirmed due to sample matrix.". 

10.6 DAILY MATRIX SPIKE DUPLICATE (MSD) - Every 20 samples, analyze a 
matrix spiked sample. Percent recovery is to be calculated for 
the MSD in order to calculate the relative percent difference 
(RPD). The RPD is calculated as follows: 

R = MSR-SR * 100% where: R = % recovery 
MA MSR = matrix spike result 

SR = sample result 
MA = matrix spike amount 

Relative percent difference should be + 20%. If % RSD is out of 
acceptance range rerun the sample, if still out of control 
redigest the sample. 

10.7 If concentration of the analyte is within ± 20% of the regulatory 
limit, analyze that element by Method of Standard Addition 
procedure. 

11. PROCEDURE 

NOTE: For daily standardization and autosampler set up, 
refer to the Instrument Manuals. 

11.1 STARTUP: 

11.1.1 Make sure that the standby (SB) and fatigue (FAT) 
lights on front panel are lit and the HV power switch 
(back of instrument) is ON. If the lights are not on, 
then perform a cold start (see TJA OPERATOR'S MANUAL 
manual). 

11.1.2 Make sure the argon and nitrogen tanks are not empty. 
Turn their main valves ON. Cue set as follows: 

Nitrogen 15 psi 
Argon 70 psi 
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11.1.3 Turn ON the plasma work coil coolant water. 

11.1.4 Make sure the BLUE R.F. OFF lamp on the generator 
control panel is lit. If not, check water and argon 
for adequate supply pressure and make sure that the 
plasma chamber door is properly closed. 

11.1.5 Correctly position the sample tubing in the peristaltic 
pump. Use the white clamp for this tubing. Set pump 
at an optimized rate of delivery 1.6 - 1.8 mL/min. 
Turn the flow switch in the direction so as to aspirate 
the rinse solution (deionized water) into the 
nebulizer. 

11.1.6 Turn ON the TORCH, AUXILIARY and SAMPLE gas toggle 
switches. In the ON position, the bottom of each ball 
should be at the following setting or within the 
figures in parentheses as a guideline: 

TORCH 16 (16-18) 
AUXILIARY 0.4 (0.4-0.6) 
SAMPLE (Aqueous) 0.7 

11.1.7 Wait 3 minutes. 

11.1.8 Make sure the instrument is operating under the 
following conditions: 

Vacuum Meter 
Red Needle Approx. 20 mTorr 
Black Needle 10 or < 10 mTorr 
Power Control Manual 
Power & Forward Power On 
Load Control Turning Automatic 
Power Knob 0 
(all the way, counterclockwise) 
Blue R.F. light Illuminated 
Automatic Power Control Locked 
Automatic Forward Power 
Control Set at 585 

NOTE: NOW, PLASMA IS READY TO BE IGNITED. 

11.1.9 Turn OFF the SAMPLE gas toggle switch. 

11.1.10 Press the red R.F. ON button. 
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11.1.11 To ignite, slowly tiirn the POWER knob clockwise until 
the FORWARD R.F. POWER meter reads 0.5 kW. 

11.1.12 Press the IGNITOR button on the front panel of the 
generator. When a faint filamentary plasma is swirling 
in the outer tube of the torch, gradually increase the 
FORWARD R.F. POWER until the plasma ignites. This 
should occur before the power level reaches 1.5 kW. 

STOP if the plasma ignites with a pop, if the FORWARD 
R.F. POWER reaches 1.5 kW., the yellow OL (Overload) 
reset light is lit, or the FORWARD R.F. POWER meter 
reading drops to zero. IN THE EVENT ANY OF THESE 
OCCUR: 

a. Return POWER knob to zero. 

b. If the OL Reset light is lit, turn the POWER knob 
counterclockwise and press the OL button. Then 
turn up FORWARD POWER to 0.5 kW, and try to re-
ignite. 

11.1.13 Once the plasma is lit, turn the AUTOMATIC POWER 
CONTROL switch to the AUTOMATIC position (upward). 

11.1.14 Turn the POWER knob clockwise to yield a power greater 
than the Automatic set point. 

11.1.15 Make sure the AUTOMATIC POWER CONTROL is set at 5.08 
and the POWER METER READING is 1.1 kW. 

11.1.16 Introduce the Deionized water into the plasma by 
turning the SAMPLE gas toggle switch back ON, slowly. 

11.1.17 Allow the instrument to warm up for 45 to 60 minutes 
before optimizing the plasma conditions, (profiling) 
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11.2 PROFILING 

11.2.1. Manual or automatic profile must be done after the 
spectrometer warms up. 

NOTE: AUTOMATIC PROFILE SHOULD BE USED FIRST. IF 
THERE IS A POSITION SHIFT OR A PEAK POSITION 
WHICH IS NOT BETWEEN -0.2 AND -1-0.2, THEN A 
MANUAL PROFILE SHOULD BE PERFORMED. 

11.2.2 For Automatic Profile: on the computer, start from 
<Main Menu>. If you are not in <Main Menu>, press 
simultaneously <ctrl> and <F9>. 

11.2.3. Press <0> for operation, then <P> for profile. This 
will bring up the automatic profile menu. 

11.2.4 Press <F3> for automatic profile. You will see the 
following as shown below: 

Profile line: Hg 5460.74 

Flush Time; 0 seconds 

Preintegration Time: 0 seconds 

Integration Time: 0.2 seconds 

11.2.5 Open the access door (See TJA OPERATOR'S MANUAL Figure 
7-4) and move the shutter control to the LEFT position 
(marked "Hg"). 

11.2.6 While holding the shutter open, press <F1> to run. The 
upper left corner of the screen will display the word 
<scanning>. 

11.2.7 When the <scanning> is done, close the shutter. The 
shutter must stay open during the scanning. 

11.2.8 If the shift is zero and peak position is between -0.2 
and +0.2, press <F9> to end, as per Section IV in TJA 
OPERATOR'S MANUAL. If not, press <F1> - Calc SS the 
<ENTER> to get new vernian position. Set the vernian 
to that number and repeat the Profile and <F9> twice to 
save. 
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11.2.9 For manual profile: press <F1> to zrun. Full directions 
will be displayed on the screen for carrying out the 
profiling function. Open the "Kg" shutter and keep it 
open while adjusting the micrometer. Ceurefully turn 
the micrometer screw in the direction as specified in 
the instructions which appear on the screen. The 
micrometers used on the air and vacuvim systems are 
shown schematically in TJA OPERATOR'S MANUAL Figure 7-
4. 

11.2.10 After completing the screen instructions, press <F9> to 
end. 

11.2.11 Press <P> and repeat Steps for "automatic profile." 

11.3 DAILY SHUTOFF 

11.3.1 Push RF OFF button. 

11.3.2 Turn POWER knob all the way counterclockwise. 

11.3.3 Turn POWER CONTROL switch from AUTOMATIC to MANUAL. 

11.3.4 Turn peristaltic pump OFF. Take tubing out of pump and 
also out of solvent. 

11.3.5 Turn AUXILIARY and SAMPLE gas toggle switches OFF. 

11.3.6 Wait for 3 minutes to let the torch cool and then turn 
TORCH switch OFF. 

11.3.7 Turn the main valves for the nitrogen and argon OFF. 

11.3.8 Turn coolant water OFF. 

11.4 SHUTOFF FOR POWER OUTAGE 

11.4.1 Perform normal shut-off procedure. 

11.4.2 Turn high voltage switch located on the back of 
instrument to the OFF position. 

11.4.3 Turn CONTROL and BREAKER switches OFF. 
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11.5 OPTIMIZATION 

This is a trial and error method to determine the best physical 
parameters of torch height, torch horizontal position, sample gas 
flow rates, argon gas flow, and R.F. Generator power. 
Optimization is focused on the entrance slit with minimxun noise. 
The resultant signal will thus give you the best possible 
analytical data. 

11.5.1 HORIZONTAL OPTIMIZATION 

NOTE: For optimization, intensity is used so there is ho 
need to standardize. 

First, perform a regular profile. USe any element 
except Hg. The recommended element is Cd at a 
concentration of approximately 1 ppm. (It gives a 
sharp peak.) 

Aspirate metal standard into the plasma. 

Enter <Profile> and select the optimization element an(^^ 
wavelength as the Profile Element. Select <MANUAL 
PROFILE> to connect the element channel to the 
spectrometer front panel meter. Using the HORIZONTAL 
adjustment micrometer (the bottom knob at the side 
door, shown in TJA OPERATOR'S MANUAL Figure 8-4, move 
the image across the entrance slit to produce the 
maximum reading on the Profile Meter. 

Press <Esc> to exit from profile. 

11.5.2 FLOW RATE OPTIMIZATION -

NOTE: The flow rate is not required tO be readjusted often. 
It is related to the observation height.. In this 
method, readjustment is hecjessary^l^phi)^ 
height of the torch has • been::^;;t:h^^ 

a. Create a simple method in the method development 
selecting the Cd element, if you do not already 
have a optimization method. Change the 
concentration to intensity during the method 
setup. 

b. Profile the instrument and standardize with the 
new method. 
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c. Using the sample flow controller adjust the flow 
with the flow meter ball at 0.5 LPM and aspirate 
the 1 ppm Cd solution. Run like a normal sample. 
Record the signal and %RSD (should be around 1%). 
In the same way analyze a blank and record the 
background reading and %RSD. 

d. Determine the signal to background ratio (SBR) by 
dividing the result of Cd by the blank. 

e. Increase the flow to 0.55 LPM and run both the Cd 
and blank again recording the results. Calculate 
the SBR again. 

f. Keep on increasing the flow and analyzing the Gd 
and blank until the SBR begins to drop. The 
purpose is to determine the maximum SBR. 

g. This same procedure can be used for the other 
parameters listed above in the general information 
on optimization. 

11.5.3 OPTIMIZATION OF YITRIUM TONGUE - Set the forward power 
to 1.1 KW. Aspirate 1000 ppm of yttrium and observe 
the plasma. Adjust the gas flow to the nebulizer using 
the knob below the flowmeter marked "Sample" until the 
tip of the red yttrium oxide emission is between 1 and 
2 mm above the top of the torch, and the blue 
ionic/atomic emission is above the torch. The 
following figure illustrates this. 

12. CALCULATION 

12.1 The results are automatically calculated and the final report is 
printed by the computer. 

If for any reason a different sample weight and dilution factor 
have to be used and not entered into the sample information 
table, then ppm can be calculated as follows: 

mg/L of each metal = Concentration x Final Volume 
Sample Weight 
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TABLE 1 

LIST OF ELEMENTS ANALYZED BY THIS METHOD 
ALONG WITH WAVELENGTHS AND ESTIMATED 

INSTRUMENTAL PERFORMANCE LIMITS 

Analytical Range 
Low High 

fnm) fPPm) fPPm) fnnm) (PPm) 
(2) (1) (2,3) (1)(3) 

Ag 328.07 0.003 300 0.15 15,000 
A1 308.22 0.025 1000 1.25 50,000 
As 193.70 0.050 1000 2.50 50,000 
Ba 493.41 0.001 200 0.05 10,000 
Be 313.04 0.001 150 0.05 7,500 
Ca 393.37 0.001 50 0.05 2,500 
Ca 317.93 0.010 1000 0.50 50,000 
Cd 226.50 0.004 250 0.20 12,500 
Cr 267.72 0.005 500 0.25 25,000 
Cu 324.75 0.002 300 0.10 15,000 
Fe 259.94 0.005 500 0.25 25,000 
Hg 184.96 0.020 1000 1.00 50,000 
K 766.49 0.40 1500 20.0 75,000 
Mg 279.08 0.015 1000 0.75 50,000 
Mh 257.61 0.001 200 0.05 10,000 
Mo 202.03 0.005 750 0.25 37,500 
Na 589.00 0.010 500 0.50 25,000 
Ni 231.60 0.010 750 0.50 37,500 
Pb 220.35 0.025 1000 1.25 50,000 
Sb 206.83 0.050 1000 2.50 50,000 
Se 196.03 0.050 1000 2.50 50,000 
Sn 189.99 0.015 1000 0.75 50,000 
Ti 337.28 0.001 500 0.05 25,000 
Tl 377.57 0.100 1500 5.0 75,000 
V 292.40 0.002 500 0.10 25,000 
Zn 213.86 0.004 200 0.20 10,000 

^High limit is the upper linear limit of the instrument. 
,Low limit is the lowest report value of the microwave digested 
In the sample digestate. 

MDL 



TABLE II 

ANALYTE CONCENTRATION EQUIVALENTS ARISING FROM 
INTERFERENCE AT THE lOO-mg/L LEVEL 

Wavelength 
Analyte (nm) A1 Ca 

Interferent 

Cr Cu Fe Mg Mn Nl T1 

Aluminum 
Antimony 
Arsenic 

308.215 
206.833 
193.696 

Barium 455.403 
Beryllium 313.042 

Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 

Iron 
Lead 
Magnesium 
Manganese 

226.502 
317.933 
267.716 
228.616 
324.754 

259.940 
220.353 
279.079 
257.610 

Molybdenum 202.030 
Nickel 231.604 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

196.026 
588.995 
190.864 
292.402 
213.856 

0.47 — 
1.3 

0.17 ~ 
— 0.02 

0.005 — 

0.05 

0.23 

0.30 

0.21 
2.9 
0.44 — 

0.08 
1.4 

0.25 0.45 
1.1 

— — 0.08 — 

— — 

1 
1 

1 
1 

1 
1 

n
 

1 
o
 

1 
1 

•
 

1 
o
 

0.03 
0.01 
0.003 
0.005 
0.003 

0.01 0.04 
0.04 

0.02 

0.03 

0.04 O.OE 

0.03 0.03 
0.04 

0.15 
0.05 0.02 

0.11 — 
0.01 — 

0.13 
0.002 0.002 

0.12 

0.25 0.07 0.12 

0.03 

0.09 

0.05 — 
— 0.14 

0.005 

0.08 

0.02 
0.29 

Dashes indicate that no interferences was observed even when interferents 
were introduced at the following levels: 

A1 - 1000 mg/L Mg - 1000 mg/L 
Ca - 1000 mg/L Mn - 200 mg/L 
Cr - 200 mg/L T1 - 200 mg/L 
Cu - 200 mg/L V - 200 mg/L 
Fe - 1000 mg/L 

The figures recorded as analyte concentrations are not the actual observed 
concentrations; to obtain those figures, to obtain those figures, add the 
listed concentration to the interferent figure. 
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HOW TO PRINT 
••SPECTR06RAPHIC LAB REPORT'* 

FOR METAL CONTENT FROM ICAP SPECTROPHOTOMETER 

After the microwiave acid digestion (refer to Method #9501, SOP 
for MICROWAVE ACID DIGESTION OF WASTE MATERIALS FOR TOTAL METAL 
ANALYSIS) prepare a 50 x dilution and proceed as follows: 

1. "Start-up" the spectrometer per normal procedure. (Refer to 
SOP #9711, ANALYSIS OF METALS IN ACID DIGESTED WASTE 
MATERIALS INDUCTIVELY COUPLED ARGON PLASMA-ATOMIC EMISSION 
SPECTROMETER). 

2. Aspirate and excite the sample. Soon after the excitation 
the results in ppm will be displayed on the monitor screen. 

NOTE: THE 50 X DILUTION "FACTOR" IS ALREADY IN THE 
COMPUTER PROGRAM. THE PPM VALUES WILL BE 
MULTIPLIED BY THE COMPUTER AND THE RESULTS ON THE 
REPORTS WILL BE THE CALCULATED FINAL RESULTS. 
(ONLY IF THE SAMPLES DO NOT HAVE TO BE DILUTED). 

3. On the monitor, when a letter H (for high) or S (for 
saturated) does not appear along with the ppm, the 
Spectrographic Lab Reports could be used as such. If H or S 
appears along with any element, record the sample number and 
the element(s) in the log book. THESE SAMPLES MUST BE 
FURTHER DILUTED TO OBTAIN ACTUAL ppm RESULTS. Continue 
running the samples until all the samples are run within the 
calibrated range for each element. 

4. When the letter H or S appears along with the ppm value for 
elements, OTHER THAN in the instances mentioned in paragraph 
3, immediately, write down the sample number in the log book 
and the "Maximum Limit Value" for that element displayed at 
the bottom of the screen. 

NOTE: THESE SAMPLES DO NOT HAVE TO BE DILUTED 

5. After all the samples have been run, print the 
"Spectrographic Lab Reports" for each sample. The reports 
for samples where H or S had appeared will have blank 
spaces. 



6. If the blank space is for element(s) OTHER THAN mentioned in 
paragraph 3, fill in the blank with "Maximum Limit Value" 
from paragraph 4 with a sign ">" (greater than); for 
example, >1000. 

7. When the blank space is due to the elements mentioned in 
paragraph 3, that sample has to be further diluted. 

8. The dilution could be prepared by using the first 50 X 
dilution which was prepared after Microwave Acid Digestion, 
for example: 

An 8 X 50 dilution is (8 X 50) = 400 X dilution 

9. The original computer program is for 50 X dilution, to 
change the macro program to 400, press simultaneously 
CONTROL and F3 and 400. Than follow paragraph 2. 

10. If H or S does not appear on the screen with the jug/mL, 
print the report and use the /xg/mL values to fill in the 
blanks in the reports from paragraph 5. Otherwise, prepare 
another 8 X dilution (8 X 400 = 3200 X dilution) and repeat 
as in paragraph 9. 

11. Continue analyzing the sample as in paragraph 7, 8, 9 and 10 
until neither letters "H" nor "S" appear. 

12. A data report (not the Spectrographic Lab Report) could also 
be printed for each sample, with H or S /xg/mL. 



APPENDIX B 
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ANALYST TRAINING FORM 

Trainee ^ Trainer 

Date: . 

Analysis: ICAP Method: SK#9711 

1. The following sections of the method were explained by 
the trainer and understood by the trainee; 

Trainer Trainee 
Scope & Application ' 
Safety & Waste Handling ' 
Summary of Method 
Sample Handling & Pres. 
Interferences ' 
Apparatus 
Reagents 
Preventive Maint. 
Trouble Shooting / 
Corrective Action 

Quality Control 
Procedure 
Calculations 
References 
Attachments 

2. Trainee observed analysis performed by Trainer: 

3. Trainee repeats analysis. Comparative results: 

Sample ID Trainer Results Trainee Results 

OTHER 

Analyst certified to perform method: { by/on) 

Additional training recommended: (by/on) 

(Attach additional comparative results) 
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TITLES STANDARD OPERATING PROCEDURE FOR THE ANALYSIS OF METALS BY 
ZEEMAN GFAA. 
(KEY WORDS: METALS, FLAME AA, DIGESTED) 
(BASED ON: USEPA 7000) 

is SCOPE AND APPLICATION 

lol This method is designed to determine metals in aqueous acid 
solutions using a Zeeman Graphite Furnace Atomic Absorption. 

1.2 The metals covered in this method include: 

Arsenic - As Thallium - T1 
Cadmium - Cd Beryllium - Be 
Chromium - Cr Antimony - Sb 
Lead - Pb Titanium - Ti 
Silver - Ag 

1.3 Other metals may be added if associated Quality Control 
requirements are established. 

2. SAFETY AND WASTE HANDLING 

2.1 EYE CONTACT - Handle concentrated acids in a fume hood with 
goggles. 

EYE CONTACT - Goggles must be worn when working with the 
concentrated acids and the digested samples. Regular safety 
glasses with side shields do not provide adequate protection from 
an accidental sample splash. 

2.2 HAND CONTACT - Handle concentrated acids in a fume hood with 
gloves. 

HAND CONTACT - Use of disposable vinyl or latex gloves provide 
adequate protection from contact with the samples. All skin 
contact must be washed off immediately. 

2.3 RESPIRATORY - Exposure to the vapors from the sample should be 
kept to a minimum by working in a well-ventilated area. 

RESPIRATORY - Check the exhaust system to assure that it is 
working during the operation of the AA. 

2.4 The energized source lamps and hot graphite furnace emits harmful 
ultraviolet and visible radiation. Care must be taken to avoid 
eye contact with such radiation. 

2.5 Analyst must be aware of MSDS for all the chemicals used in the 
lab. 
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2.6 HASTE DISPOSAL - The remainder of the sample in the original 
container must be returned to sample storage for future testing 
or later disposal. 

WASTE DISPOSAL > The AA waste collection container must be made 
of plastic. If the waste solution has a pH of less than 5, 
neutralize it with 20% sodium carbonate solution. 

WASTE DISPOSAL - Standards and aqueous samples are to be disposed 
of in the same manner as the AA waste. 

WASTE DISPOSAL - Contaminated wipes must be placed in a metal 
container that has been lined with a plastic trash bag. A metal 
top must be kept on the container at all time except to add to or 
remove the contents. 

2.7 TOXICS - Beryllium, cadmium, mercury, nickel, and lead are toxic 
and should be handled with care. 

3. SUMMARY OF METHOD 

3.1 The metals content of digested samples is determined by atomic 
absorption using Zeeman Graphite Furnace after digestion with 
Nitric Acid. 

3.2 The analytical method used follows the SW-846 guidelines for the 
analysis of solid wastes. 

3.3 A representative aliquot of a sample is placed in the graphite 
tube in the furnace, evaporated to dryness, charred, and 
atomized. As a greater percentage of available analyte atoms is 
vaporized and dissociated for absorption in the tube rather than 
the flame, the use of smaller sample volumes or detection of 
lower concentrations of elements is possible. The principle is 
essentially the same as with direct aspiration atomic absorption, 
except that a furnace, rather than a flame, is used to atomize 
the sample. Radiation from a given excited element is passed 
through the vapor containing ground-state atoms of that element. 
The intensity of the transmitted radiation decreases in 
proportion to the amount of the ground-state element in the 
vapor. The metal atoms to be measured are placed in the beam of 
radiation by increasing the temperature of the furnace, thereby 
causing the injected specimen to be volatilized. A monochromator 
isolates the characteristic radiation from the hollow cathode 
lamp or electrodeless discharge lamp, and a photosensitive device 
measures the attenuated transmitted radiation. 
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4. SAMPLE HANDLING AND PRESERVATION 

4.1 Samples are aqueous acid digestions. 

The sample is collected and stored in a disposable plastic 
container. 

All aqueous samples are preserved with nitric acid to a pH of 2 
or less. 

4.2 A 10 mL specimen is required for each analysis. 

4.3 The holding time for samples collected for metals analysis is 180 
days. 

5. INTERFERENCES 

Matrix interferences are encountered frequently in GFAA. 
Excessive anions, high dissolved solids and high organics are 
common interferents. To correct for these interferents, several 
techniques are utilized. 

5.1 MATRIX MODIFIERS - Matrix modifiers are used for volatile 
elements to overcome matrix interference. See Attachment II for 
matrix modifiers used. 

5.2 ANALYTE SPIKE - Sample is spiked with a known concentration of 
analyte to determine if matrix effects are masking spike 
recovery. 

5.3 BACKGROUND CORRECTION - Varian GFAA utilizes Zeeman background 
correction technique to overcome matrix interference. 

6. APPARATUS 

6.1 Varian Atomic Absorption Spectrophotometer (See Attachment III) 

6.2 Hollow Cathode Lamps (See Attachment III) 

6.3 Exhaust hood. 

6.4 Class A Volumetric flasks. 

6.5 Eppendorf pipets. 

6.6 Polyethylene wash bottles. 

6.7 Glass volumetric pipettes. 

6.8 Autosampler cups 
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6.9 Pyrocoated graphite tubes and platforms, 

7. 

7.1 

REAGENTS/STANDARDS 

Reagents 

7.2 

7.1.1 

7.1.2 

7.1.3 

7.1.4 

7.1.5 

7.1.6 

7.1.7 

7.1.8 

7.1.9 

Standards 

7.2.1 

7.2.2 

7.2.3 

Nitric Acid - Insta Analyzed (Trace Metal Grade) 

Phosporic Acid - Reagent Grade 

Ammonium Dihydorgen Phosphate - Reagent Grade 

Ni(N03)2 1000 ppm Solution 

Deionized water - Type II or equivalent. 

Palladium 1000 ppm 

Citric Acid 

Ammonium Nitrate 

Argon Commerical Grade 

Stock Standard Solutions - 1000 ppm certified single 
element standard solutions from two different sources 
used for calibration standard and calibration check 
standard expiration date one year. 

Intermediate Stock Standards (primary standards) For 
all elements intermediate standards are prepared at 
10 ppm. These standards are good for one week. 

WORKING STANDARD SOLUTIONS - Working Standard 
Solutions may be mixed or individual standards. They 
are prepared daily. All the standards are prepared 
in 5% HN03. See Attachment II. 

8. PREVENTIVE MAINTENANCE 

8.1 Quartz windows and graphite contacts should be cleaned every day 
using methanol. 

8.2 Syringe pump should be primed to get rid of all air bubbles. 

8.3 Sample capillary should be aligned to make sure it deposits 
sample in the graphite tube. 
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8.4 Fill the rinse bottle with water and 2-3 drops of concentrated 
HNO3. 

8.5 Check and empty AA waste bottle periodically. 

8.6 Turn on the lamps and warm it for 30 minutes for Hollow Cathode 
lamp and 30 minutes for Super lamp. 

8.7 Peak the HC lamp energy using two screws on the lamp. Peak the 
Super lamp energy using the power supply knob and 2 screws on the 
lamp. 

8.8 Daily check the graphite tube and the platform. 

8.9 Clean the outside of the capillary tip using 20% methanol 
everyday and rinse the inside of the capillary tip with aqua 
regia periodically. 

9. TROUBLESHOOTING/CORRECTIVE ACTION 

9.1 Low absorbahce or no absorbance readings may be due to: 

(a) bad graphite tube and or platform 
(b) improper lamp alignment or bad lamp 
(c) improper alignment of sample capillary tube 

10. QUALITY CONTROL 

10.1 REAGENTS - All materials used as standards or reagents used to 
prepare standards or samples must be logged in and evaluated for 
suitability. 

10.2 STANDARDS - Standard preparations must be logged in and labeled 
as to contents and expiration date. 

10.3 CALIBRATION - Calibration curve must be prepared daily with a 
minimum of a reagent blank and three standards (see Attachment I 
for std. concentrations for each element), verified by use of a 
reagent blank and calibration check standard near mid-range. 
Checks must be within 10% of the true value. Run continuing 
calibration check standard every 10 samples. If calibration 
check standard is out of limit, the analysis is stopped, 
instrument is restandardized and set of samples before the bad QC 
are rerun. Beryllium initial calibration check should be within 
+ 10% and continuing check should be within +20% of the true 
value. Quadratic fit method is applied for the calibration curve 
using Varian software. 
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10.4 Spike should be run with each matrix type to verify precision of 
the method. Spike duplicate should be run every twenty samples 
or per batch. Spike recovery should be within Safety-Kleen 
specified limits which is ± 3 SD of the mean % recovery value 
based on historical data. % RPD should be ± 20%. If spike 
recovery or % RPD are out of specified range rerun the sample. 
If still out of range redigest the sample and rerun. If spike 
recovery is below 50% run by method of standard addition. For 
oil Samples if spike recovery is out of specified range rerun 
sample if recovery is still out of range run by standard 
addition. 

10.5 Employ a minimum of one method blank per sample batch to 
determine any contamination from glasswares. Method blank values 
should be < PQL. If method blank shows analyte values above PQL, 
than all the samples in that batch showing analyte concentration 
above the reg limit should be redigested. 

10.6 The method of standard additions shall be used if spike 
recoveries are below 50% and the concentration does not exceed 
the regulatory level or the concentration of the contaminant 
measured in the extract is within 20% of the regulatory level. 

10.7 Dilute samples if they are more concentrated than the highest 
standard or if they fall on the plateau of a calibration curve. 

10.8 Record the PMT volts and absorbance for daily run in the logbook. 

11. PROCEDURE 

START UP: Turn on the water reCirculator, spectrAA-400 and 
Zeeman Unit. Turn on the Argon gas. Turn on the lamp by 
recalling the program for which analysis is required. Let it 
warm up for at least 15-30 minutes. Enter sample IDs for run 
sequence. Load the autosampler and start analysis. 

SHUT DOWN: Turn off the Argon gas, Zeeman Unit, SpectrAA-400 
Unit and water recirculator. Turn off the super lamp power 
supply if used for As/Se analysis. 

11.1 INSTRUMENT CONDITIONS - Instrument parameters for each element 
can be found in Attachment 1. 

11.2 For detailed information on instrument operation refer to the 
instrument manual. 
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12. CALCULATION 

Results are calculated automatically based on standard curve. 
Final concentration is determined using this formula: 

Sample Cone, (ppb) x Final Volume (mL) 
Cone, (ppm) = X 

Sample Wt. (g) 1000 

13. REFERENCES 

1. Varian 300/400 Zeeman Operation Manual and Analytical Methods 
Manual. 

2. Zeeman GFAA methods for environmental samples, Varian 
Instruments, June 1989, Number AA-90. 



Attachment II 

SW-846 
Element Method Wavelength GFAA 

Reference (nm) Method # 

As 7060 193.7 18,20 (low Std) 
17 (Std add) 

Cd 7131 228.8 13,28 (std add) 
Cr 7191 520.8 24,25 (std add) 
Pb 7421 283.3 9,12 (std add) 
Se 7740 196.0 19,15 (std add) 

16 (std add high) 
Ag 7761 328.1 3,2 (std add) Ag 

4 (low std) 30 
Be 7091 234.9 
T1 7841 276.8 26,27 (std add) 

Sb 7041 217.6 5,6 (std add) 
Ti N/A 364.3 7 

Modifier 
Used 

Ni (NO3) 2 1000 ppm 

NH4 H2 PO4 - 1% 
N/A 
H3 PO4 - 1% 
Ni (NO3) 2 1000 ppm 

N/A 

N/A 
500 ppm pd + 2% 
Citric Acid 
N/A 
Hydroxylamine Hydro 
Chloride 2% 

Working Cal 
Std Cone. 
(PPb) 

ICQ 
10 
100 
100 
100 
50 
10 
50 
100 
500 

Cal Chk 
Std Cone. 
(PPb) 

50 
5 
50 
50 
50 
25 
5 
25 
50 
250 

Std Add 
Std Cone. 

100 
10 
100 
100 

100, 500 
50 
N/A 
50 
100 
N/A 

Platfora 
Used 
Yes/No 

Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 
N 

(forked tube) 



Attachment III 

Atomic Absorption 
Varian Spectra 400 spectrophotometer with Zeeman graphite tube 
atomizer. 

Varian Autosampler PSD 95/96 

Photron super lamp power supply 
Hollow cathode lamps: bold phase 

Arsenic Varian Part No. : 56-101003-00 
Cadmium Varian Part No. : 56-101008-00 
Chromium Varian Part No. : 56-101012-00 
Lead Varian Part No. : 56-101029-00 
Silver Varian Part No. : 56-101052-00 
Beryllium Varian Part No. : 56-101224-00 
Thallium Varian Part No. : 56-101058-00 
Antimony Varian Part No. : 56-101221-00 
Titanium Varian Part No. : 56-101062-00 

Suoer Lamos 

Arsenic Varian Part No. : 56-101298-00 
Selenium Varian Part No. : 56-101307-00 



ATTACHMENT 1 



BERYLLIUM 

TYPICAL PERFORMANCE 
Optimum concentration ranges: 
0.05 - 5.0 mg/L at 234.9 nm. 

A standard containing 1.5 mg/L beryllium should typically 
give an absorbance of about 0.200 at 234.9 nm. 

INTERFERENCES 
High concentrations of aluminum will depress the beryllium 
sensitivity and is overcome by the addition of 1% 
hydrofluoric acid. 

Higher concentration of silicon and magnesium will also 
depress the beryllium absorbance values. These interferences 
are overcome by the addition of oxime (8-hydroxyquinoline) 
solution 

GENERAL INSTRUMENT PARAMETERS 
Instrument: Perkin Elmer Model 5000 or 5100 PC. 
Wavelength: 234.9 nm 
Slit: 0.7 nm 
Light source: Beryllium hollow cathode lamp. 
Lamp current: 
Fuel: Acetylene Pressure Flow 
Oxidant: Nitrous Oxide Pressure • Flow 
Type of flame: Reducing (red feather) 

Instrument: Varian 
Wavelength: 234.9 nm 
Slit: 1.0 nm 
Light source: Beryllium hollow cathode lamp. 
Lamp current: 5 ma 
Fuel: Acetylene Pressure Flow 
Oxidant: Nitrous Oxide Pressure Flow 
Type of flame: Reducing (red feather) 



CADMIUM 

TYPICAL PERFORMANCE 
Optimum concentration range: 
0.05-2 mg/L at 228.8 nm. 
1 - 100 mg/L at 326.1 nm. 

A standard containing 1.5 mg/L cadmium should typically give 
an absorbance of about 0.200 at 228.8 nm. 

INTERFERENCES 
High concentrations of silicate will interfere in cadmium 
determination. 

An ionization interference may occur if the samples have a 
significantly higher alkali metal content than the standard. 
By addition of potassium chloride to both samples and 
standards, ionization interference can be overcome. 

GENERAL INSTRUMENT PARAMETERS 
Instrument: Perkin-Elmer Model 5000 or 5100 PC 
Wavelength: 228.8 or 326.1 nm 
Slit; 0.7 nm 
Light Source: Cadmium hollow cathode lamp 
Lamp current: 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 

Instrument; Varian 
Wavelength: 228.8 or 326.1 nm 
Slit: 0.5 nm 
Light Source: Cadmium hollow cathode lamp 
Lamp current: 4 ma. 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 



CHROMIUM 

TYPICAL PERFORMANCE 
Optimum concentration range: 
0.5 - 5 mg/L (0.5- 10 mg/L if N2O - C2H2 flame is used) at 
357.9 nm. 
1 - 100 mg/L at 428.9 nm. 

A standard containing 4 mg/L chromium should typically give 
an absorbance of about 0.200 at 357.9 nm. 

INTERFERENCES 
Iron and nickel will suppress the absorption of chromium. 
By using a lean blue flame, the interference can be 
lessened, but the sensitivity will also be reduced. The 
addition of 2% ammonium chloride to both sample and standard 
controls the interference caused by iron. 

Or"*"® and Cr"*"^ exhibit different sensitivities. If CR"'"^ is 
present in the sample, it is to be oxidized to CR^ . 

Presence of excess phosphate in the sample will depress the 
chromium response and can be overcome by the addition of 
calcium. 

By using nitrous oxide-acetylene flame, many chemical and/or 
matrix interferences can be reduced. 

GENERAL INSTRUMENT PARAMETERS 

Instrument: Perkin Elmer Model 5000 or 5100 PC, 
Wave length: 357.9 or 428.9 nm. 
Slit: 0.7 nm 
Light source: Chromium hollow cathode lamp. 
Lamp current: 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 

Instrument: Varian 
Wave length: 357.9 or 428.9 nm 
Slit: 0.5 nm. 
Light source: Chromium hollow cathode lamp. 
Lamp current: 7 ma. 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 



COPPER 

TYPICAL PERFORMANCE 
Optimum concentration range: 
0.2 - 5.0 mg/L at 324.7 nm 

A standard containing 4 mg/L copper should typically give an 
absorbance of about 0.200 at 324.7 nm. 

INTERFERENCES 
With multi-element lamps containing nickel or iron, a 0.2 nm 
slit will be used with the copper 324.7 nm line. 

GENERAL INSTRUMENT PARAMETERS 

Instrument: Perkin Elmer Model 5000 or 5100 PC. 
Wave length: 324.7 nm 
Slit: 0.7 nm 
Light source: Copper hollow cathode lamp. 
Lamp current: 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 

Instrument: Varian 
Wave length: 324.7 nm 
Slit: 0.5 nm. 
Light source: Copper hollow cathode lamp. 
Lamp current: 4 ma. 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure ^ Flow 
Type of flame: Oxidizing (lean, blue). 



IRON 

TYPICAL PERFORMANCE 
Optimxm concentration range: 
0.3 - 5.0 mg/L at 248.3 nm. 

A standard containing 5 mg/L iron should typically give an 
absorbance of about 0.200. 

INTERFERENCES 
When iron is determined in the presence of cobalt, copper, 
or nickel, a reduction in sensitivity is observed. An 
excess of mineral acids will also reduce iron sensitivity, 
do to viscosity effects. These interferences can be 
controlled by using a very lean (blue) flame. 

Silicon depresses the iron signal and can be overcome by the 
addition of 0.2% calcium chloride. 

Some of the organic acids (particularly citric acid) may 
cause the reduction in the iron signal and can be eliminated 
by the addition of 0.5% phosphoric acid or sodium chloride. 

By using nitrous oxide - acetylene flame, many of these 
interferences can be reduced or eliminated, but the 
sensitivity will be reduced. 

GENERAL INSTRUMENT PARAMETERS 

Instrument: Perkin Elmer Model 5000 or 5100 PC. 
Wave length: 248.3 nm (primary) 
24iB.8, 271.9, 302.1, 252.7, or 372.0 nm (alternative) 
Slit: 0.2 nm 
Light source: Iron hollow cathode lamp. 
Lamp current: 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 
Background correction: May be reguired. 

Instrument: Varian. 
Wave length: 248.3 nm (primary) 
248.8, 271.9, 302.1, 252.7, or 372.0 nm (alternative) 
Slit: 0.2 nm. 
Light source: Iron hollow cathode lamp. 
Lamp current: 5 ma. 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure Flow " 
Type of flame: Oxidizing (lean, blue). 
Background correction: May be required. 



MERCURY 

TYPICAL PERFORMANCE 
Optiraum concentration range: 
100 - 300 mg/L at 253.7 ran. 

A standard containing 200 mg/L mercury should typically give 
an absorbance of about 0.200 at 253.7 nm. 

INTERFERENCES 
Large concentrations of cobalt will produce higher 
absorbance readings for mercury at the wave length line 
253.7 nm. 

Reducing agents like ascorbic acid, stannous chloride, etc., 
may reduce the mercury present to Hg"*" or Hg". These give 
higher sensitivities than Hg"^"^ and their presence can give 
erroneously high results. 

GENERAL INSTRUMENT PARAMETERS 

Instrument: Perkin Elmer Model 5000 or 5100 PC. 
Wave length: 253.7 hm 
Slit: 0.7 nm 
Light source: Mercury Electrodeless Discharge Lamp (EDL)(The 
sensitivity of mercury is 25% less for hollow cathode 
lamps.) 
Lamp current: 
Fuel: Acetylene Pressure Flow 
Oxidant; Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 

Instrument: Varian 
Wave length: 253.7 nm 
Slit: 0.5 nm 
Light source: Mercury Electrodeless Discharge Lamp (EDL)(The 
sensitivity of mercury is 25% less for hollow cathode 
lamps.) 
Lamp current: 4 ma. 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure Flow . 
Type of flame: Oxidizing (lean, blue). 



NICKEL 

TYPICAL PERFORMANCE 
Optimum concentration range; 
0.3 - 5.0 mg/L at 232.0 nm. 

A standard containing 7 mg/L nickel should typically give an 
absorbance of about 0.200. 

INTERFERENCES 
The presence of iron, cobalt or chromium may increase the 
nickel signal. This interference can be eliminated by either 
matrix matching or use of nitrous oxide/acetylene flame. 
However, this flame will reduce the nickel sensitivity. 

A non-resonance line of Ni at 232.14 nm causes non-linear 
calibration curves at moderate to high nickel 
concentrations, requiring sample dilution or use of the 
252.4 nm line. 

GENERAL INSTRUMENT PARl^ETERS 

Instrument: Perkin Elmer Model 5000 or 5100 PC. 
Wave length: 232.0 nm (primary); 352.4,341.5 (alternates). 
Slit: 0.2 nm. 
Light source: Nickel hollow cathode lamp. 
Lamp current: , 
Fuel; Acetylene Pressure Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 

Instrument: Varian. 
Wave length: 232.0 nm (primary); 352.4,341.5 (alternates) 
Slit: 0.2 nm. 
Light source: Nickel hollow cathode lamp. 
Lamp current: 4 ma. 
Fuel: Acetylene Pressure 
Flow 
Oxidant: Air Pressure 
Flow 
Type of flame: Oxidizing (lean, blue). 



LEAD 

TYPICAL PERFORMANCE 
Optimum concentration range: 
1-20 mg/L at 283.3 nm. 

20 mg/L Pb should give an absorbance of about 0.200 at 283.3 
nm. 

INTE^ERENCES 
Large excess of other elements may interfere with lead 
signal. (e.g., 10,000 mg/L Fe enhances the lead signal.) 

With multi-element lamps containing copper, the Cu 216.5 nm 
resonance line may interfere with lead determinations at the 
lead 217.0 nm line. The lead 283.3 nm line must be used 
when a multiple-element lamp containing copper is used. 

If the sample solution were to have been made with sulfuric 
acid, lead may precipitate out of solution. Nitric or 
hydrochloric acid is added to keep lead in solution. 

GENERAL INSTRUMENT PARAMETERS 

Instrument: Perkin-Elmer Model 5000 or 5100 PC. 
Wave length: 283.3 nm (alternate 217.0 nm) 
Slit: 0.7 nm 
Light source: lead hollow cathode lamp. 
Lamp current: 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 

Instrument: Varian. 
Wave length: 283.3 nm (alternate 217.0 nm) 
Slit: 0.5 nm (1.0 nm for 217.0) 
Light source: lead hollow cathode lamp. 
Lamp current: 5 ma. 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 



TYPICAL PERFORHAMCE 
Optimum concentration range: 20-100 mg/L 

A standard containing 80 mg/L titanium should typically give 
an absorbance of about 0.200 at 354.3 nm. 

INTERFERENCES 
The titanium absorption signal is increased by the presence 
of most metals (Al, Co, K, Mn, Na, Cu, Ca, Or, Fe, Li, Mg, 
Mo, Cd, Sb, In, Ba, Ni, Sn, Sr, Pb, and V) P, F, and NH4+ at 
the concentrations above 500 mg/L. 

Ionization of titanium should be controlled by the addition 
of an alkali salt (0.1% or more potassium as chloride) to 
samples and standards. 

GENERAL INSTRUMENT PARAMETERS 

Instrument: Perkin Elmer Model 5000 or 5100 PC. 
Wave length: 364.3 nm 
Slit: 0.7 nm 
Light source: Titanium hollow cathode lamp. 
Lamp current: 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure ,' Flow 
Type of flame: Oxidizing (lean, blue). 

Instrument: Varian. 
Wave length: 364.3 nm 
Slit: 0.5 nm 
Light source: Titanium hollow cathode lamp. 
Lamp current: 20 ma. 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 



ZINC 

TYPICAL PERFORMANCE 
Optimum concentration range: 0.05 - 1.00 mg/L at 213.9 nm. 

A standard containing 1.0 mg/L Zn should typically give an 
absorbance of about 0.200 at 213.9 nm. 

INTERFERENCES 
High levels of Si, Cu, or P04 may interfere. The addition of 
Strontium (1,500 mg/L) removes the copper and phosphate 
interference. 

GENERAL INSTRUMENT PARAMETERS 

Instrument: Perkin Elmer Model 5000 or 5100 PC. 
Wave length: 213.9 nm 
Slit: 0.7 nm 
Light source: zinc hollow cathode lamp. 
Lamp current: 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 

Instrument: Varian. 
Wave length: 213.9 nm 
Slit: 1.0 nm 
Light source: zinc hollow cathode lamp. 
Lamp current: 5 ma. 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 



ATTACHMENT 2 

PERKIN-ELMER ATOMIC ABSORPTION SYSTEMS 

Atomic Absorption spectrophotometer -

Perkin-Elmer 5000 or 5100 PC. 

Hollow Cathode Lamps: 

Beryllium P.E. Part No. 

Cadmium P.E. Part No. N066-1299 

Chromium P.E. 
P.E. 

Part 
Part 

No. 
No. 

N066-1297 for PE5100 or 
303-6021 for PE5000 

Copper P.E. Part No. N066-1299 

Iron P.E. 
P.E. 

Part 
Part 

No. 
No. 

N066-1298 for PE5100 or 
303-6037 for PE5000. 

Nickle P.E. Part No. N066-1299 

Lead P.E. Part No. N066-1299 

Titanium P.E. Part No. 

Zinc P.E. Part No. N066-1299 

trodeless Discharge Launp (EDL) I / 

Mercury P.E. Part No. N066-1299 

EDL power supply. 



ATTACHMENT 2 

VARIAN ATOMIC ABSORPTION SYSTEMS 

Atomic Absorption Spectrophotometer -

Hollow Cathode Lamps: 

Beryllium Varian Part No 

Cadmium Varian Part No 

Chromium Varian Part No 

Copper Varian Part No 

Iron Varian Part No 

Nickle Varian Part No 

Lead Varian Part No 

Titanium Varian Part No 

Zinc Varian Part No 

Electrodeless Discharge Lamp (EDL), 

Mercury Varian Part No. 

EDL power supply. 
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ANALYST TRAINING FORM 

Trainee: 

Trainer: Date: 

Analysis: Method: 

1. The following sections of the method were explained by 
the trainer and understood by the trainee: 

Trainer Trainee 
Scope & Application 
Safety & Waste Handling . . 
Summary of Method 
Sample Handling & Pres. 
Interferences . 
Apparatus . 
Reagents 
Preventive Maint. & . . 
Trouble Shooting / 
Corrective Action . . 
Quality Control 
Procedure " 
Calculations 
References ' 
Attachments 

2. Trainee observed analysis performed by Trainer: 

3. Trainee repeats analysis. Comparative results: 

Sample ID TRAINER RESULTS TRAINEE RESULTS 

OTHER 

Analyst certified to perform method: ( by/on) 

Additional training recommended: (by/on)_ 

(Attach additional comparative results) 



PROGRAM 12 Pb STDADD 

INSTRUMENT 1 MODE ABSORBANCE 
CALIBRATION MODE STANDARD ADDITIONS 
MEASUREMENT MODE PEAK AREA 
LAMP POSITION 4 
LAMP CURRENT (mA) 5 
SLIT WIDTH (nm) 0.5 
SLIT HEIGHT NORMAL 
WAVELENGTH (nm) 283.3 
SAMPLE INTRODUCTION SAMPLER AUTOMIXING 
TIME CONSTANT 0.05 
MEASUREMENT TIME (sec) 1.0 
REPLICATES 2 
BACKGROUND CORRECTION ON 
MAXIMUM ABSORBANCE 1.40 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 150 20.0 3.0 NORMAL NO 
2 450 10.0 3.0 NORMAL NO 
3 600 15.0 3.0 NORMAL NO 
4 600 20.0 3.0 NORMAL NO 
5 600 2.0 0.0 NORMAL NO 
6 2300 0.9 0.0 NORMAL YES 
7 2300 2.7 0.0 NORMAL YES 
8 2300 2.0 3.0 NORMAL NO 
9 40 11.6 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (^lL) 

STANDARD SAMPLE BLANK MODIFIER 

BLANK — — 20 5 
ADDITION 1 1 10 9 5 
ADDITION 2 2 10 8 5 
ADDITION 3 5 10 5 5 
SAMPLE — 10 20 5 

RECALIBRATION RATE 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 150 
INJECT RATE 5 

PRE INJECT NO 



PROGRAM 12 Pb STDADD (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 0 
QC INITIAL STANDARD POSITION 50 
QC INITIAL BLANK POSITION 51 
QC CONTINUING STANDARD POSITION 50 
QC CONTINUING BLANK POSITION 51 
QC STANDARD VOLUME (fiL) 20 
QC STANDARD CONCENTRATION 50.0 PPB 
QC STANDARD LIMITS (%) 90 TO 110 
QC SPIKE RATE 0 
QC SPIKE VOLUME (fiL) 5 
QC SPIKE CONCENTRATION 1.0 PPB 
MATRIX SPIKE CONCENTRATION 1.0 PPB 
INSTRUMENT DETECTION LIMIT 0.1 PPB 
REQUIRED DETECTION LIMIT 7.4 PPB 

PROGRAM 12 
NO.l BLANK 
ABSORBANCE 
PEAK AREA 

Pb STDADD 
REPLICATE 1 
STANDARD ADDN'S SAMPLER AUTOMIX 
MAX.ABS. 1.40 BC ON 

QC ZEEMAN 

STANDARDS 

ADDITION 1 

ADDITION 2 

ADDITION 3 

ADDITION 4 

ADDITION 5 

10.0 PPB 

20.0 PPB 

50.0 PPB 



PROGRAM 30 Be 

INSTRUMENT MODE ABSORBANCE 
CALIBRATION MODE CONCENTRATION 
MEASUREMENT MODE PEAK AREA 
LAMP POSITION 5 
LAMP CURRENT (mA) 6 
SLIT WIDTH (nm) 1.0 
SLIT HEIGHT NORMAL 
WAVELENGTH (ran) 234.9 
SAMPLE INTRODUCTION SAMPLER AUTOMIXING 
TIME CONSTANT 0.05 
MEASUREMENT TIME (sec) 1.0 
REPLICATES 2 
BACKGROUND ' CORRECTION ON 
MAXIMUM ABSORBANCE 0.70 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 350 20.0 3.0 NORMAL NO 
2 1100 10.0 3.0 NORMAL NO 
3 1100 10.0 3.0 NORMAL NO 
4 1100 1.0 0.0 NORMAL NO 
5 2650 0.9 0.0 NORMAL YES 
6 2650 4.0 0.0 NORMAL YES 
7 2750 2.0 3.0 NORMAL NO 
8 40 13.6 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (AiL) 

SOLUTION BLANK MODIFIER 

BLANK — 10 
ADDITION 1 2 8 
ADDITION 2 5 5 
ADDITION 3 10 0 
SAMPLE 10 

RECALIBRATION RATE 0 
RESLOPE RATE 8 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 135 
INJECT RATE 10 

PRE INJECT NO 



PROGRAM 30 Be (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 20 
QC INITIAL STANDARD POSITION 50 
QC INITIAL BLANK POSITION 51 
QC CONTINUING STANDARD POSITION 50 
QC CONTINUING BLANK POSITION 51 
QC STANDARD VOLUME (ML) 10 
QC STANDARD CONCENTRATION 5.00 PPB 
QC STANDARD LIMITS (%) 80 TO 120 
QC SPIKE RATE 0 
QC SPIKE VOLUME (^L) 5 
QC SPIKE CONCENTRATION 1.00 PPB 
MATRIX SPIKE CONCENTRATION 1.00 PPB 
INSTRUMENT DETECTION LIMIT 0.10 PPB 
REQUIRED DETECTION LIMIT 0.26 PPB 

PROGRAM 30 
BLANK 
ABSORBANCE 
PEAK AREA 

Be 
REPLICATE 1 
CONCENTRATION SAMPLER AUTOMIX 
MAX.ABS. 0.70 BC ON 

QC ZEEMAN 

STANDARDS 

STANDARD 1 

STANDARD 2 

STANDARD 3 

STANDARD 4 

STANDARD 5 

2.00 PPB 

5.00 PPB 

10.00 PPB 

RESLOPE STANDARD NO. 



PROGRAM 28 Cd STDADD 

INSTRUMENT MODE 
CALIBRATION MODE 
MEASUREMENT MODE 
LAMP POSITION 
lAMP CURRENT (mA) 
SLIT WIDTH (nm) 
SLIT HEIGHT 
WAVELENGTH (nm) 
SAMPLE INTRODUCTION 
TIME CONSTANT 
MEASUREMENT TIME (sec) 
REPLICATES 
BACKGROUND CORRECTION 
MAXIMUM ABSORBANCE 

ABSORBANCE 
STANDARD ADDITIONS 
PEAK AREA 
7 
4 
0.5 
NORMAL 
228.8 
SAMPLER AUTOMIXING 
0.05 
1.0 
2 
ON 
0.70 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 350 20.0 3.0 NORMAL NO 
2 800 15.0 3.0 NORMAL NO 
3 800 10.0 3.0 NORMAL NO 
4 800 2.0 0.2 NORMAL NO 
5 2000 0.9 0.2 NORMAL YES 
6 2000 2.0 0.2 NORMAL YES 
7 2200 2.0 3.0 NORMAL NO 
8 40 10.8 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (juL) 

STANDARD SAMPLE BLANK MODIFIER 

BLANK 20 6 
ADDITION 1 1 10 9 6 
ADDITION 2 2 10 8 6 
ADDITION 3 5 10 5 6 
SAMPLE — 10 10 6 

RECALIBRATION RATE 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 150 
INJECT RATE 7 

PRE INJECT NO 



PROGRAM 28 Cd STDADD (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 0 
QC INITIAL STANDARD POSITION 50 
QC INITIAL BLANK POSITION 51 
QC CONTINUING STANDARD POSITION 50 
QC CONTINUING BLANK POSITION 51 
QC STANDARD VOLUME (fiL) 20 
QC STANDARD CONCENTRATION 5.00 PPB 
QC STANDARD LIMITS (%) 90 TO 110 
QC SPIKE RATE 0 
QC SPIKE VOLUME (/xL) 5 
QC SPIKE CONCENTRATION 1.00 PPB 
MATRIX SPIKE CONCENTRATION 1.00 PPB 
INSTRUMENT DETECTION LIMIT 1.00 PPB 
REQUIRED DETECTION LIMIT 1.30 PPB 

PROGRAM 28 
NO.l BLANK 
ABSORBANCE 
PEAK AREA 

Cd STDADD 
REPLICATE 1 
STANDARD ADDN'S SAMPLER AUTOMIX 
MAX.ABS. 0.70 BC ON 

QC ZEEMAN 

STANDARDS 

ADDITION 1 1.00 PPB 

ADDITION 2 2.00 PPB 

ADDITION 3 5.00 PPB 

ADDITION 4 

ADDITION 5 



PROGRAM 6 Sb LOWSTD (FOR PE SAMPLES) 

INSTRUMENT MODE 
CALIBRATION MODE 
MEASUREMENT MODE 
LAMP POSITION 
LAMP CURRENT (mA) 
SLIT WIDTH (nm) 
SLIT HEIGHT 
WAVELENGTH (nm) 
SAMPLE INTRODUCTION 
TIME CONSTANT 
MEASUREMENT TIME (see) 
REPLICATES 
BACKGROUND CORRECTION 
MAXIMUM ABSORBANCE 

ABSORBANCE 
CONCENTRATION 
PEAK AREA 
6 
10 
0.2 
NORMAL 
217.6 
SAMPLER AUTOMIXING 
0.05 
1.0 
2 
ON 
1.40 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE RETUD 
NO. (C) (sec) (L/min) COMMAND 

1 200 25.0 3.0 NORMAL NO 
2 350 20.0 3.0 NORMAL NO 
3 800 15.0 3.0 NORMAL NO 
4 800 10.0 0.0 NORMAL NO 
5 800 1.0 0.0 NORMAL NO 
6 2400 0.9 0.0 NORMAL YES 
7 2400 2.0 0.0 NORMAL YES 
8 2400 2.0 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (/IL) 

SOLUTION BLANK MODIFIER 

BLANK 20 10 
STANDARD 1 5 15 10 
STANDARD 2 10 10 10 
STANDARD 3 20 0 10 
SAMPLE 20 0 10 

RECALIBRATION RATE 0 
RESLOPE RATE 0 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 135 
INJECT RATE 7 

PRE INJECT NO 



PROGRAM 6 Sb LOWSTD (FOR PE SAMPLES) (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 20 
QC INITIAL STANDARD POSITION 50 
QC INITIAL BLANK POSITION 51 
QC CONTINUING STANDARD POSITION 50 
QC CONTINUING BLANK POSITION 51 
QC STANDARD VOLUME (/xL) 20 
QC STANDARD CONCENTRATION 10.00 PPB 
QC STANDARD LIMITS (%) 90 TO 110 
QC SPIKE RATE 4 
QC SPIKE VOLUME (/xL) 5 
QC SPIKE CONCENTRATION 20.00 PPB 
MATRIX SPIKE CONCENTRATION 25.00 PPB 
INSTRUMENT DETECTION LIMIT 0.10 PPB 
REQUIRED DETECTION LIMIT 1.00 PPB 

PROGRAM 6 
BLANK 
ABSORBANCE 
PEAK AREA 

Sb LOWSTD 
REPLICATE 1 
CONCENTRATION SAMPLER AUTOMIX 
MAX.ABS. 1.40 BC ON 

QC ZEEMAN 

STANDARDS 

STANDARD 1 5.00 PPB 

STANDARD 2 10.00 PPB 

STANDARD 3 20.00 PPB 

STANDARD 4 

STANDARD 5 

RESLOPE STANDARD NO. 2 



PROGRAM 5 

INSTRUMENT MODE 
CALIBRATION MODE 
MEASUREMENT MODE 
LAMP POSITION 
LAMP CURRENT (lllA) 
SLIT WIDTH (nm) 
SLIT HEIGHT 
WAVELENGTH (nm) 
SAMPLE INTRODUCTION 
TIME CONSTANT 
MEASUREMENT TIME (sec) 
REPLICATES 
BACKGROUND CORRECTION 
MAXIMUM ABSORBANCE 

Sb 

ABSORBANCE 
CONCENTRATION 
PEAK AREA 
6 
10 
0.2 
NORMAL 
217.6 
SAMPLER AUTOMIXING 
0.05 
1.0 
2 
ON 
1.40 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 200 25.0 3.0 NORMAL NO 
2 350 20.0 3.0 NORMAL NO 
3 800 15.0 3.0 NORMAL NO 
4 800 10.0 0.0 NORMAL NO 
5 800 1.0 0.0 NORMAL NO 
6 2400 0.9 0.0 NORMAL YES 
7 2400 2.0 0.0 NORMAL YES 
8 2400 2.0 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (/iL) 

SOLUTION BLANK MODIFIER 

BLANK — 20 10 
STANDARD 1 4 16 10 
STANDARD 2 10 10 10 
STANDARD 3 20 0 10 
SAMPLE 20 0 10 

RECALIBRATION RATE 0 
RESLOPE RATE 0 

MULTIPLE INJECT NO HOT INJECT YES PRE INJECT NO 
TEMPERATURE 135 
INJECT RATE 7 



PROGRAM 5 Sb (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 
QC INITIAL STANDARD POSITION 
QC INITIAL BLANK POSITION 
QC CONTINUING STANDARD POSITION 
QC CONTINUING BLANK POSITION 
QC STANDARD VOLUME (/iL) 
QC STANDARD CONCENTRATION 
QC STANDARD LIMITS (%) 
QC SPIKE RATE 
QC SPIKE VOLUME (/iL) 
QC SPIKE CONCENTRATION 
MATRIX SPIKE CONCENTRATION 
INSTRUMENT DETECTION LIMIT 
REQUIRED DETECTION LIMIT 

20 
50 
51 
50 
51 
20 
50.00 PPB 
90 TO 110 
0 
5 

100.00 PPB 
25.00 PPB 
0.1 PPB 
1.0 PPB 

PROGRAM 5 
BLANK 
ABSORBANCE 
PEAK AREA 

Sb 
REPLICATE 1 
CONCENTRATION SAMPLER AUTOMIX 
MAX.ABS. 1.40 BC ON 

QC ZEEMAN 

STANDARDS 

STANDARD 1 

STANDARD 2 

STANDARD 3 

STANDARD 4 

STANDARD 5 

RESLOPE STANDARD NO. 2 

20.0 PPB 

50.0 PPB 

100.0 PPB 



PROGRAM 3 Ag 

INSTRUMENT MODE 
CALIBRATION MODE 
MEASUREMENT MODE 
LAMP POSITION 
LAMP CURRENT (mA) 
SLIT WIDTH (nm) 
SLIT HEIGHT 
WAVELENGTH (nm) 
SAMPLE INTRODUCTION 
TIME CONSTANT 
MEASUREMENT TIME (sec) 
REPLICATES 
BACKGROUND CORRECTION 
MAXIMUM ABSORBANCE 

ABSORBANCE 
CONCENTRATION 
PEAK AREA 
3 
4 
0.5 
NORMAL 
328.1 
SAMPLER AUTOMIXING 
0.05 
1.0 
2 
ON 
1.30 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 140 5.0 3.0 NORMAL NO 
2 220 50.0 3.0 NORMAL NO 
3 650 10.0 3.0 NORMAL NO 
4 650 20.0 3.0 NORMAL NO 
5 650 1.0 0.3 NORMAL NO 
6 2400 1.5 0.3 NORMAL YES 
7 2400 2.0 0.3 NORMAL YES 
8 2400 2.0 3.0 NORMAL NO 
9 40 12.3 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (/LiL) 

SOLUTION BLANK MODIFIER 

BLANK 20 
STANDARD 1 4 16 
STANDARD 2 10 10 
STANDARD 3 20 0 
SAMPLE 20 0 

RECALIBRATION RATE 0 
RESLOPE RATE 0 

MULTIPLE INJECT NO HOT INJECT YES PRE INJECT NO 
TEMPERATURE 135 
INJECT RATE 7 



PROGRAM 3 Ag (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 
QC INITIAL STANDARD POSITION 
QC INITIAL BLANK POSITION 
QC CONTINUING STANDARD POSITION 
QC CONTINUING BLANK POSITION 
QC STANDARD VOLUME (ML) 
QC STANDARD CONCENTRATION 
QC STANDARD LIMITS (%) 
QC SPIKE RATE 
QC SPIKE VOLUME (jLiL) 
QC SPIKE CONCENTRATION 
MATRIX SPIKE CONCENTRATION 
INSTRUMENT DETECTION LIMIT 
REQUIRED DETECTION LIMIT 

20 
50 
51 
50 
51 
20 
25.00 PPB 
90 TO 110 
4 
5 
50.00 PPB 
12.50 PPB 
0.10 PPB 
1.30 PPB 

PROGRAM 3 
BLANK 
ABSORBANCE 
PEAK AREA 

Ag 
REPLICATE 1 
CONCENTRATION SAMPLER AUTOMIX 
MAX.ABS. 1.30 BC ON 

QC ZEEMAN 

STANDARDS 

STANDARD 1 10.00 

STANDARD 2 25.00 

STANDARD 3 50.00 

STANDARD 4 

STANDARD 5 

RESLOPE STANDARD NO. 2 



PROGRAM 4 Ag LOWSTD 

INSTRUMENT MODE 
CALIBRATION MODE 
MEASUREMENT MODE 
LAMP POSITION 
LAMP CURRENT (mA) 
SLIT WIDTH (nm) 
SLIT HEIGHT 
WAVELENGTH (nm) 
SAMPLE INTRODUCTION 
TIME CONSTANT 
MEASUREMENT TIME (sec) 
REPLICATES 
BACKGROUND CORRECTION 
MAXIMUM ABSORBANCE 

ABSORBANCE 
CONCENTRATION 
PEAK AREA 
3 
4 
0.5 
NORMAL 
328.1 
SAMPLER AUTOMIXING 
0.05 
1.0 
2 
ON 
1.30 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 140 5.0 3.0 NORMAL NO 
2 220 50.0 3.0 NORMAL NO 
3 650 10.0 3.0 NORMAL NO 
4 650 20.0 3.0 NORMAL NO 
5 650 1.0 0.3 NORMAL NO 
6 2400 1.5 0.3 NORMAL YES 
7 2400 2.0 0.3 NORMAL YES 
8 2400 2.0 3.0 NORMAL NO 
9 4 0 12.3 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (flL) 

SOLUTION BLANK MODIFIER 

BLANK — 20 
STANDARD 1 5 15 
STANDARD 2 10 10 
STANDARD 3 20 0 
SAMPLE 20 0 

RECALIBRATION RATE 0 
RESLOPE RATE 0 

MULTIPLE INJECT NO HOT INJECT YES PRE INJECT NO 
TEMPERATURE 135 
INJECT RATE 7 



PROGRAM 4 Ag LOWSTD (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 
QC INITIAL STANDARD POSITION 
QC INITIAL BLANK POSITION 
QC CONTINUING STANDARD POSITION 
QC CONTINUING BLANK POSITION 
QC STANDARD VOLUME (/iL) 
QC STANDARD CONCENTRATION 
QC STANDARD LIMITS (%) 
QC SPiKE RATE 
QC SPIKE VOLUME (/xL) 
QC SPIKE CONCENTRATION 
MATRIX SPIKE CONCENTRATION 
INSTRUMENT DETECTION LIMIT 
REQUIRED DETECTION LIMIT 

20 
50 
51 
50 
51 
20 
10.00 PPB 
90 TO 110 
0 
5 
1.00 PPB 
0.00 PPB 
0.10 PPB 
0.10 PPB 

PROGRAM 4 
BLANK 
ABSORBANCE 
PEAK AREA 

Ag LOWSTD 
REPLICATE 1 
CONCENTRATION SAMPLER AUTOMIX 
MAX.ABS. 1.30 BC ON 

QC ZEEMAN 

STANDARDS 

STANDARD 1 5.00 

STANDARD 2 10.00 

STANDARD 3 20.00 

STANDARD 4 

STANDARD 5 

RESLOPE STANDARD NO. 2 



PROGRAM 13 Cd 

INSTRUMENT MODE 
CALIBRATION MODE 
MEASUREMENT MODE 
LAMP POSITION 
LAMP CURRENT (mA) 
SLIT WIDTH (run) 
SLIT HEIGHT 
WAVELENGTH (lun) 
SAMPLE INTRODUCTION 
TIME CONSTANT 
MEASUREMENT TIME (sec) 
REPLICATES 
BACKGROUND CORRECTION 
MAXIMUM ABSORBANCE 

ABSORBANCE 
CONCENTRATION 
PEAK AREA 
7 
4 
0.5 
NORMAL 
228.8 
SAMPLER AUTOMIXING 
0.05 
1.0 
2 
ON 
0.70 

FITRNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 350 20.0 3.0 NORMAL NO 
2 800 15.0 3.0 NORMAL NO 
3 800 10.0 3.0 NORMAL NO 
4 800 2.0 0.2 NORMAL NO 
5 2000 0.9 0.2 NORMAL YES 
6 2000 2.0 0.2 NORMAL YES 
7 2200 2.0 3.0 NORMAL NO 
8 40 10.8 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (ML) 

SOLUTION BLANK MODIFIER 

BLANK — r. 20 6 
STANDARD 1 5 15 6 
STANDARD 2 10 10 6 
STANDARD 3 20 0 6 
SAMPLE 20 0 6 

RECALIBRATION RATE 0 
RESLOPE RATE 0 

MULTIPLE INJECT NO HOT INJECT YES PRE INJECT NO 
TEMPERATURE 150 
INJECT RATE 7 



PROGRAM 13 Cd (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 20 
QC INITIAL STANDARD POSITION 50 
QC INITIAL BLANK POSITION 51 
QC CONTINUING STANDARD POSITION 50 
QC CONTINUING BLANK POSITION 51 
QC STANDARD VOLUME (AiL) 20 
QC STANDARD CONCENTRATION 5.00 
QC STANDARD LIMITS (%) 90 TO 110 
QC SPIKE RATE 0 
QC SPIKE VOLUME (ML) 5 
QC SPIKE CONCENTRATION 10.00 
MATRIX SPIKE CONCENTRATION 2.50 
INSTRUMENT DETECTION LIMIT 0.10 
REQUIRED DETECTION LIMIT 1.30 

PROGRAM 13 
BLANK 
ABSORBANCE 
PEAK AREA 

Cd 
REPLICATE 1 
CONCENTRATION SAMPLER AUTOMIX 
MAX.ABS. 0.70 EC ON 

QC ZEEMAN 

STANDARDS 

STANDARD 1 2.50 

STANDARD 2 5.00 

STANDARD 3 10.00 

STANDARD 4 

STANDARD 5 

RESLOPE STANDARD NO. 2 



PROGRAM 7 Ti 

INSTRUMENT 1 MODE ABSORBANCE 
CALIBRATION MODE CONCENTRATION 
MEASUREMENT MODE PEAK AREA 
LAMP POSITION 6 
LAMP CURRENT (UlA) 20 
SLIT WIDTH (run) 0.5 
SLIT HEIGHT REDUCED 
WAVELENGTH (run) 364.3 
SAMPLE INTRODUCTION SAMPLER PREMIXED 
TIME CONSTANT 0.05 
MEASUREMENT TIME (sec) 1.0 
REPLICATES 2 
BACKGROUND i CORRECTION ON 
MAXIMUM ABSORBANCE 1.90 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 95 10.0 3.0 NORMAL NO 
2 120 5.0 3.0 NORMAL NO 
3 1500 20.0 3.0 NORMAL NO 
4 1500 3.0 3.0 NORMAL NO 
5 1500 1.0 0.0 NORMAL NO 
6 2900 0.9 0.0 NORMAL YES 
7 2900 2.0 0.0 NORMAL YES 
8 2900 3.0 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (ML) 

SOLUTION BLANK MODIFIER 

BLANK 5 2 
STANDARD 1 5 0 2 
STANDARD 2 5 0 2 
STANDARD 3 5 0 2 
SAMPLE 5 0 2 

RECALIBRATION RATE 0 
RESLOPE RATE 0 

MULTIPLE INJECT NO HOT INJECT NO PRE INJECT YES 
LAST DRY STEP 2 



PROGRAM 7 Ti (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 
QC INITIAL STANDARD POSITION 
QC INITIAL BLANK POSITION 
QC CONTINUING STANDARD POSITION 
QC CONTINUING BLANK POSITION 
QC STANDARD VOLUME (/iL) 
QC STANDARD CONCENTRATION 
QC STANDARD LIMITS (%) 
QC SPIKE RATE 
QC SPIKE VOLUME (^L) 
QC SPIKE CONCENTRATION 
MATRIX SPIKE CONCENTRATION 
INSTRUMENT DETECTION LIMIT 
REQUIRED DETECTION LIMIT 

20 
50 
51 
50 
51 
5 

100.0 
80 TO 120 
0 
5 
1.0 
1.0 
0.1 
1.0 

PROGRAM 7 
BLANK 
ABSORBANCE 
PEAK AREA 

Ti 
REPLICATE 1 
CONCENTRATION SAMPLER PREMIX 
MAX.ABS. 1.90 BC ON 

QC ZEEMAN 

STANDARDS 

STANDARD 1 50.0 

STANDARD 2 100.0 

STANDARD 3 200.0 

STANDARD 4 

STANDARD 5 

RESLOPE STANDARD NO. 2 



PROGRAM 9 

INSTRUMENT MODE 
CALIBRATION MODE 
MEASUREMENT MODE 
LAMP POSITION 
LAMP CURRENT (mA) 
SLIT WIDTH (nm) 
SLIT HEIGHT 
WAVELENGTH (nm) 
SAMPLE INTRODUCTION 
TIME CONSTANT 
MEASUREMENT TIME (sec) 
REPLICATES 
BACKGROUND CORRECTION 
MAXIMUM ABSORBANCE 

Pb 

ABSORBANCE 
CONCENTRATION 
PEAK AREA 
4 
5 
0.5 
NORMAL 
283.3 
SAMPLER AUTOMIXING 
0.05 
1.0 
2 
ON 
1.40 

# 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 150 20.0 3.0 NORMAL NO 
2 450 10.0 3.0 NORMAL NO 
3 600 15.0 3.0 NORMAL NO 
4 600 20.0 3.0 NORMAL NO 
5 600 2.0 0.0 NORMAL NO 
6 2300 0.9 0.0 NORMAL YES 
7 2300 2.7 0.0 NORMAL YES 
8 2300 2.0 3.0 NORMAL NO 
9 40 11.6 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (HL) 

SOLUTION BLANK MODIFIER 

BLANK 20 6 
STANDARD 1 2 18 6 
STANDARD 2 10 10 6 
STANDARD 3 20 0 6 
SAMPLE 20 0 6 

RECALIBRATION RATE 0 
RESLOPE RATE 0 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 150 
INJECT RATE 5 

PRE INJECT NO 



PROGRAM 9 Pb (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 
QC INITIAL STANDARD POSITION 
QC INITIAL BLANK POSITION 
QC CONTINUING STANDARD POSITION 
QC CONTINUING BLANK POSITION 
QC STANDARD VOLUME (/iL) 
QC STANDARD CONCENTRATION 
QC STANDARD LIMITS (%) 
QC SPIKE RATE 
QC SPIKE VOLUME (/iL) 
QC SPIKE CONCENTRATION 
MATRIX SPIKE CONCENTRATION 
INSTRUMENT DETECTION LIMIT 
REQUIRED DETECTION LIMIT 

20 
50 
51 
50 
51 
20 
50.0 
90 TO 110 
0 
5 

100.0 
25.0 
0.1 
7.4 

PROGRAM 9 
BLANK 
ABSORBANCE 
PEAK AREA 

Pb 
REPLICATE 1 
CONCENTRATION SAMPLER AUTOMIX 
MAX.ABS. 1.40 BC ON 

QC ZEEMAN 

STANDARDS 

STANDARD 1 10.0 

STANDARD 2 50.0 

STANDARD 3 100.0 

STANDARD 4 

STANDARD 5 

RESLOPE STANDARD NO. 



PROGRAM 15 Se STDADD 

INSTRUMENT MODE ABSORBANCE 
CALIBRATION MODE STANDARD ADDITIONS 
MEASUREMENT MODE PEAK AREA 
LAMP POSITION 1 
LAMP CURRENT (mA) 6 
SLIT WIDTH (nm) 1.0 
SLIT HEIGHT NORMAL 
WAVELENGTH (nm) 196.0 
SAMPLE INTRODUCTION SAMPLER AUTOMIXING 
TIME CONSTANT 0.05 
MEASUREMENT TIME (sec) 1.0 
REPLICATES 2 
BACKGROUND i CORRECTION ON 
MAXIMUM ABSORBANCE 1.20 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 220 15.0 3.0 NORMAL NO 
2 220 10.0 3.0 NORMAL NO 
3 550 10.0 3.0 NORMAL NO 
4 1200 15.0 3.0 NORMAL NO 
5 1200 10.0 0.0 NORMAL NO 
6 2500 0.7 0.0 NORMAL YES 
7 2500 2.7 0.0 NORMAL YES 
8 2500 2.0 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (jUL) 

STANDARD SAMPLE BLANK MODIFIER 

BLANK 20 12 
ADDITION 1 2 10 8 12 
ADDITION 2 5 10 5 12 
ADDITION 3 10 10 0 12 
SAMPLE — 10 10 12 

RECALIBRATION RATE 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 135 
INJECT RATE 10 

PRE INJECT NO 



PROGRAM 15 Se STDADD (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 0 
QC INITIAL STANDARD POSITION 50 
QC INITIAL BLANK POSITION 51 
QC CONTINUING STANDARD POSITION 50 
QC CONTINUING BLANK POSITION 51 
QC STANDARD VOLUME (/iL) 20 
QC STANDARD CONCENTRATION 50.0 PPB 
QC STANDARD LIMITS (%) 90 TO 110 
QC SPIKE RATE 0 
QC SPIKE VOLUME (/iL) 5 
QC SPIKE CONCENTRATION 1.0 PPB 
MATRIX SPIKE CONCENTRATION 1.0 PPB 
INSTRUMENT DETECTION LIMIT 0.1 PPB 
REQUIRED DETECTION LIMIT 7.2 PPB 

PROGRAM 15 
NO.l BLANK 
ABSORBANCE 
PEAK AREA 

Se STDADD 
REPLICATE 1 
STANDARD ADDN'S SAMPLER AUTOMIX 
MAX.ABS. 1.20 BC ON 

QC ZEEMAN 

STANDARDS 

ADDITION 1 

ADDITION 2 

ADDITION 3 

ADDITION 4 

ADDITION 5 

20.0 PPB 

50.0 PPB 

100.0 PPB 



PROGRAM 16 Se STDADD HIGH 

INSTRUMENT MODE 
CALIBRATION MODE 
MEASUREMENT MODE 
LAMP POSITION 
LAMP CURRENT (mA) 
SLIT WIDTH (nm) 
SLIT HEIGHT 
WAVELENGTH (nm) 
SAMPLE INTRODUCTION 
TIME CONSTANT 
MEASUREMENT TIME (sec) 
REPLICATES 
BACKGROUND CORRECTION 
MAXIMUM ABSORBANCE 

ABSORBANCE 
STANDARD ADDITIONS 
PEAK AREA 
1 
6 
1.0 
NORMAL 
196.0 
SAMPLER AUTOMIXING 
0.05 
1.0 
2 
ON 
1.20 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 220 15.0 3.0 NORMAL NO 
2 220 30.0 3.0 NORMAL NO 
3 550 10.0 3.0 NORMAL NO 
4 1200 15.0 3.0 NORMAL NO 
5 1200 10.0 0.0 NORMAL NO 
6 2500 0.7 0.0 NORMAL YES 
7 2500 2.7 0.0 NORMAL YES 
8 2500 2.0 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (fiL) 

STANDARD SAMPLE BLANK MODIFIER 

BLANK 20 12 
ADDITION 1 2 10 8 12 
ADDITION 2 5 10 5 12 
ADDITION 3 10 10 0 12 
SAMPLE — 10 10 12 

RECALIBRATION RATE 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 135 
INJECT RATE 10 

PRE INJECT NO 



PROGRAM 16 Se STDADD HIGH (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 0 
QC INITIAL STANDARD POSITION 50 
QC INITIAL BLANK POSITION 51 
QC CONTINUING STANDARD POSITION 50 
QC CONTINUING BLANK POSITION 51 
QC STANDARD VOLUME (/iL) 20 
QC STANDARD CONCENTRATION 50.0 PPB 
QC STANDARD LIMITS (%) 90 TO 110 
QC SPIKE RATE 0 
QC SPIKE VOLUME {nh) 5 
QC SPIKE CONCENTRATION 1.0 PPB 
MATRIX SPIKE CONCENTRATION 1.0 PPB 
INSTRUMENT DETECTION LIMIT 0.1 PPB 
REQUIRED DETECTION LIMIT 7.2 PPB 

PROGRAM 16 
NO.l BLANK 
ABSORBANCE 
PEAK AREA 

Se STDADD HIGH 
REPLICATE 1 
STANDARD ADDN'S SAMPLER AUTOMIX 
MAX.ABS. 1.20 BC ON 

QC ZEEMAN 

STANDARDS 

ADDITION 1 100.0 PPB 

ADDITION 2 250.0 PPB 

ADDITION 3 500.0 PPB 

ADDITION 4 

ADDITION 5 



PROGRAM 17 As STDADD 

INSTRUMENT MODE ABSORBANCE 
CALIBRATION MODE STANDARD ADDITIONS 
MEASUREMENT MODE PEAK AREA 
LAMP POSITION 1 
LAMP CURRENT (mA) 10 
SLIT WIDTH (nm) 0.2 
SLIT HEIGHT NORMAL 
WAVELENGTH (nm) 193.7 
SAMPLE INTRODUCTION SAMPLER AUTOMIXING 
TIME CONSTANT 0.05 
MEASUREMENT TIME (sec) 1.0 
REPLICATES 2 
BACKGROUND CORRECTION ON 
MAXIMUM ABSORBANCE 0.95 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 350 20.0 3.0 NORMAL NO 
2 600 15.0 3.0 NORMAL NO 
3 1300 10.0 3.0 NORMAL NO 
4 1300 10.0 3.0 NORMAL NO 
5 1300 1.0 0.0 NORMAL NO 
6 2600 0.7 0.0 NORMAL YES 
7 2600 2.7 0.0 NORMAL YES 
8 2600 2.0 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (HL) 

STANDARD SAMPLE BLANK MODIFIER 

BLANK — — 20 5 
ADDITION 1 2 10 8 5 
ADDITION 2 5 10 5 5 
ADDITION 3 10 10 0 5 
SAMPLE — 10 10 5 

RECALIBRATION RATE 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 150 
INJECT RATE 7 

PRE INJECT NO 



PROGRAM 17 As STDADD (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 
QC INITIAL STANDARD POSITION 
QC INITIAL BLANK POSITION 
QC CONTINUING STANDARD POSITION 
QC CONTINUING BLANK POSITION 
QC STANDARD VOLUME (^L) 
QC STANDARD CONCENTRATION 
QC STANDARD LIMITS (%) 
QC SPIKE RATE 
QC SPIKE VOLUME (juL) 
QC SPIKE CONCENTRATION 
MATRIX SPIKE CONCENTRATION 
INSTRUMENT DETECTION LIMIT 
REQUIRED DETECTION LIMIT 

0 
50 
51 
50 
51 
5 
1.0 PPB 
90 TO 110 
0 
5 
1.0 PPB 
1.0 PPB 
0.1 PPB 
1.0 PPB 

PROGRAM 17 
NO.l BLANK 
ABSORBANCE 
PEAK AREA 

As STDADD 
REPLICATE 1 
STANDARD ADDN'S SAMPLER AUTOMIX 
MAX.ABS. 0.95 BC ON 

QC ZEEMAN 

STANDARDS 

ADDITION 1 

ADDITION 2 

ADDITION 3 

ADDITION 4 

ADDITION 5 

20.0 PPB 

50.0 PPB 

100.0 PPB 



PROGRAM 18 As 

INSTRUMENT MODE ABSORBANCE 
CALIBRATION MODE CONCENTRATION 
MEASUREMENT MODE PEAK AREA 
LAMP POSITION 1 
LAMP CURRENT (mA) 15 
SLIT WIDTH (ran) 0.5 
SLIT HEIGHT NORMAL 
WAVELENGTH (ran) 193.7 
SAMPLE INTRODUCTION SAMPLER AUTOMIXING 
TIME CONSTANT 0.05 
MEASUREMENT TIME (sec) 1.0 
REPLICATES 2 
BACKGROUND ' CORRECTION ON 
MAXIMUM ABSORBANCE 0.95 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 300 30.0 3.0 NORMAL NO 
2 600 15.0 3.0 NORMAL NO 
3 1300 10.0 3.0 NORMAL NO 
4 1300 10.0 3.0 NORMAL NO 
5 1300 2.0 0.0 NORMAL NO 
6 2600 0.7 0.0 NORMAL YES 
7 2600 2.7 0.0 NORMAL YES 
8 2600 2.0 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (ML) 

SOLUTION BLANK MODIFIER 

BLANK 20 6 
STANDARD 1 4 16 6 
STANDARD 2 10 10 6 
STANDARD 3 20 0 6 
SAMPLE 20 0 6 

RECALIBRATION RATE 0 
RESLOPE RATE 0 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 150 
INJECT RATE 7 

PRE INJECT NO 



PROGRAM 18 As (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 
QC INITIAL STANDARD POSITION 
QC INITIAL BLANK POSITION 
QC CONTINUING STANDARD POSITION 
QC CONTINUING BLANK POSITION 
QC STANDARD VOLUME (ML) 
QC STANDARD CONCENTRATION 
QC STANDARD LIMITS (%) 
QC SPIKE RATE 
QC SPIKE VOLUME (jUL) 
QC SPIKE CONCENTRATION 
MATRIX SPIKE CONCENTRATION 
INSTRUMENT DETECTION LIMIT 
REQUIRED DETECTION LIMIT 

20 
50 
51 
50 
51 
20 
50.0 
90 TO 110 
0 
5 

100.0 
25.0 
0.1 
15.5 

PROGRAM 18 
BLANK 
ABSORBANCE 
PEAK AREA 

As 
REPLICATE 1 
CONCENTRATION SAMPLER AUTOMIX 
MAX.ABS. 0.95 BC ON 

QC ZEEMAN 

STANDARDS 

STANDARD 1 20.0 

STANDARD 2 50.0 

STANDARD 3 100.0 

STANDARD 4 

STANDARD 5 

RESLOPE STANDARD NO. 2 



PROGRAM 19 Se 

INSTRUMENT MODE 
CALIBRATION MODE 
MEASUREMENT MODE 
LAMP POSITION 
LAMP CURRENT (mA) 
SLIT WIDTH (nm) 
SLIT HEIGHT 
WAVELENGTH (nm) 
SAMPLE INTRODUCTION 
TIME CONSTANT 
MEASUREMENT TIME (sec) 
REPLICATES 
BACKGROUND CORRECTION 
MAXIMUM ABSORBANCE 

ABSORBANCE 
CONCENTRATION 
PEAK AREA 
1 
6 
1.0 
NORMAL 
196.0 
SAMPLER AUTOMIXING 
0.05 
1.0 
2 
ON 
1.20 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 220 15.0 3.0 NORMAL NO 
2 220 10.0 3.0 NORMAL NO 
3 550 10.0 3.0 NORMAL NO 
4 1200 15.0 3.0 NORMAL NO 
5 1200 1.0 0.0 NORMAL NO 
6 2500 0.7 0.0 NORMAL YES 
7 2500 2.7 0.0 NORMAL YES 
8 2500 2.0 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (/XL) 

SOLUTION BLANK MODIFIER 

BLANK — 20 10 
STANDARD 1 4 16 10 
STANDARD 2 10 10 10 
STANDARD 3 20 0 10 
SAMPLE 20 0 10 

RECALIBRATION RATE 0 
RESLOPE RATE 0 

MULTIPLE INJECT NO HOT INJECT YES PRE INJECT NO 
TEMPERATURE 135 
INJECT RATE 10 



PROGRAM 19 Se (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 
QC INITIAL STANDARD POSITION 
QC INITIAL BLANK POSITION 
QC CONTINUING STANDARD POSITION 
QC CONTINUING BLANK POSITION 
QC STANDARD VOLUME (jUL) 
QC STANDARD CONCENTRATION 
QC STANDARD LIMITS (%) 
QC SPIKE RATE 
QC SPIKE VOLUME (/iL) 
QC SPIKE CONCENTRATION 
MATRIX SPIKE CONCENTRATION 
INSTRUMENT DETECTION LIMIT 
REQUIRED DETECTION LIMIT 

20 
50 
51 
50 
51 
20 
50.0 
90 TO 110 
0 
5 

100.0 
25.0 
1.0 
7.2 

PROGRAM 19 
BLANK 
ABSORBANCE 
PEAK AREA 

Se 
REPLICATE 1 
CONCENTRATION SAMPLER AUTOMIX 
MAX.ABS. 1.20 BC ON 

QC ZEEMAN 

STANDARDS 

STANDARD 1 20.0 

STANDARD 2 50.0 

STANDARD 3 100.0 

STANDARD 4 

STANDARD 5 

RESLOPE STANDARD NO. 2 



PROGRAM 20 AsLOWSTD 

INSTRUMENT MODE 
CALIBRATION MODE 
MEASUREMENT MODE 
LAMP POSITION 
LAMP CURRENT (mA) 
SLIT WIDTH (ran) 
SLIT HEIGHT 
WAVELENGTH (ran) 
SAMPLE INTRODUCTION 
TIME CONSTANT 
MEASUREMENT TIME (sec) 
REPLICATES 
BACKGROUND CORRECTION 
MAXIMUM ABSORBANCE 

ABSORBANCE 
CONCENTRATION 
PEAK AREA 
1 
15 
0.5 
NORMAL 
193.7 
SAMPLER AUTOMIXING 
0.05 
1.0 
2 
ON 
0.95 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 300 30.0 3.0 NORMAL NO 
2 600 15.0 3.0 NORMAL NO 
3 1300 10.0 3.0 NORMAL NO 
4 1300 10.0 3.0 NORMAL NO 
5 1300 2.0 0.0 NORMAL NO 
6 2600 0.7 0.0 NORMAL YES 
7 2600 2.7 0.0 NORMAL YES 
8 2600 2.0 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (ML) 

SOLUTION BLANK MODIFIER 

BLANK — 20 6 
STANDARD 1 5 15 6 
STANDARD 2 10 10 6 
STANDARD 3 20 0 6 
SAMPLE 20 0 6 

RECALIBRATION RATE 0 
RESLOPE RATE 0 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 150 
INJECT RATE 7 

PRE INJECT NO 



PROGRAM 20 AsLOWSTD (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 
QC INITIAL STANDARD POSITION 
QC INITIAL BLANK POSITION 
QC CONTINUING STANDARD POSITION 
QC CONTINUING BLANK POSITION 
QC STANDARD VOLUME (^L) 
QC STANDARD CONCENTRATION 
QC STANDARD LIMITS (%) 
QC SPIKE RATE 
QC SPIKE VOLUME (/iL) 
QC SPIKE CONCENTRATION 
MATRIX SPIKE CONCENTRATION 
INSTRUMENT DETECTION LIMIT 
REQUIRED DETECTION LIMIT 

20 
50 
51 
50 
51 
20 
10.0 
90 TO 110 
0 
5 

100.0 
25.0 
0.1 
0.5 

PROGRAM 20 
BLANK 
ABSORBANCE 
PEAK AREA 

As LOWSTD 
REPLICATE 1 MULTIPLE 1 
CONCENTRATION SAMPLER AUTOMIX 
MAX.ABS. 0.95 BC ON 

QC ZEEMAN 

STANDARDS 

STANDARD 1 5.0 

STANDARD 2 10.0 

STANDARD 3 20.0 

STANDARD 4 

STANDARD 5 

RESLOPE STANDARD NO. 2 



PROGRAM 20 Cr 

INSTRUMENT MODE 
CALIBRATION MODE 
MEASUREMENT MODE 
LAMP POSITION 
LAMP CURRENT (mA) 
SLIT WIDTH (nm) 
SLIT HEIGHT 
WAVELENGTH (nm) 
SAMPLE INTRODUCTION 
TIME CONSTANT 
MEASUREMENT TIME (sec) 
REPLICATES 
BACKGROUND CORRECTION 
MAXIMUM ABSORBANCE 

ABSORBANCE 
CONCENTRATION 
PEAK AREA 
8 
7 
0.2 
REDUCED 
429.0 
SAMPLER AUTOMIXING 
0.05 
1.0 
2 
ON 
2.00 

FURNACE PARAMETERS 

STEP TEMPERATURE 
NO. (C) 

1 85 
2 120 
3 1000 
4 1000 
5 1000 
6 2600 
7 2600 
8 2600 

TIME GAS FLOW GAS TYPE READ 
(sec) (L/min) COMMAND 

40.0 3.0 NORMAL NO 
10.0 3.0 NORMAL NO 
5.0 3.0 NORMAL NO 
1.0 3.0 NORMAL NO 
2.0 0.0 NORMAL NO 
0.8 0.0 NORMAL YES 
2.0 0.0 NORMAL YES 
2.0 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (ML) 

SOLUTION BLANK MODIFIER 

BLANK 
STANDARD 1 
STANDARD 2 
STANDARD 3 
SAMPLE 

2 
5 
10 
10 

10 
8 
5 
0 
0 

RECALIBRATION RATE 0 
RESLOPE RATE 0 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 85 
INJECT RATE 5 

PRE INJECT NO 



PROGRAM 20 Cr (continued) 

QA PROTOCOL PARAMETERS 

QC STT^DARD RATE 
QC INITIAL STANDARD POSITION 
QC INITIAL BLANK POSITION 
QC CONTINUING STANDARD POSITION 
QC CONTINUING BLANK POSITION 
QC STANDARD VOLUME (^iL) 
QC STANDARD CONCENTRATION 
QC STANDARD LIMITS (%) 
QC SPIKE RATE 
QC SPIKE VOLUME i^L) 
QC SPIKE CONCENTRATION 
MATRIX SPIKE CONCENTRATION 
INSTRUMENT DETECTION LIMIT 
REQUIRED DETECTION LIMIT 

20 
50 
51 
50 
51 
10 
50.0 PPB 
90 TO 110 
0 
5 

100.0 PPB 
25.0 PPB 
0.1 PPB 
5.7 PPB 

PROGRAM 24 
BLANK 
ABSORBANCE 
PEAK AREA 

Cr 
REPLICATE 1 
CONCENTRATION SAMPLER AUTOMIX 
MAX.ABS. 2.00 BC ON 

QC ZEEMAN 

STANDARDS 

STANDARD 1 20.0 PPB 

STANDARD 2 50.0 PPB 

STANDARD 3 100.0 PPB 

STANDARD 4 

STANDARD 5 

RESLOPE STANDARD NO. 2 



PROGRAM 25 Cr STDADD 

INSTRUMENT MODE ABSORBANCE 
CALIBRATION MODE STANDARD ADDITIONS 
MEASUREMENT MODE PEAK AREA 
LAMP POSITION 8 
LAMP CURRENT (mA) 7 
SLIT WIDTH (nm) 0.2 
SLIT HEIGHT REDUCED 
WAVELENGTH (nm) 429.0 
SAMPLE INTRODUCTION SAMPLER AUTOMIXING 
TIME CONSTANT 0.05 
MEASUREMENT TIME (sec) 1.0 
REPLICATES 2 
BACKGROUND CORRECTION ON 
MAXIMUM ABSORBANCE 2.00 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 85 40.0 3.0 NORMAL NO 
2 120 10.0 3.0 NORMAL NO 
3 1100 5.0 3.0 NORMAL NO 
4 1100 1.0 3.0 NORMAL NO 
5 1100 2.0 0.0 NORMAL NO 
6 2700 0.8 0.0 NORMAL YES 
7 2700 2.0 0.0 NORMAL YES 
8 2900 2.0 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES inL) 

STANDARD SAMPLE BLANK MODIFIER 

BLANK — 20 
ADDITION 1 2 10 8 
ADDITION 2 5 10 5 
ADDITION 3 10 10 0 
SAMPLE — 10 10 

RECALIBRATION RATE 1 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 85 
INJECT RATE 5 

PRE INJECT NO 



PROGRAM 25 Cr STDADD (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 0 
QC INITIAL STANDARD POSITION 50 
QC INITIAL BLANK POSITION 51 
QC CONTINUING STANDARD POSITION 50 
QC CONTINUING BLANK POSITION 51 
QC STANDARD VOLUME (/iL) 5 
QC STANDARD CONCENTRATION 1.0 PPB 
QC STANDARD LIMITS (%) 90 TO 110 
QC SPIKE RATE 0 
QC SPIKE VOLUME (^L) 5 
QC SPIKE CONCENTRATION 1.0 PPB 
MATRIX SPIKE CONCENTRATION 1.0 PPB 
INSTRUMENT DETECTION LIMIT 1.0 PPB 
REQUIRED DETECTION LIMIT 1.0 PPB 

PROGRAM 25 
NO.l BLANK 
ABSORBANCE 
PEAK AREA 

Cr STDADD 
REPLICATE 1 
STANDARD ADDN'S SAMPLER AUTOMIX 
MAX.ABS. 2.00 BC ON 

QC ZEEMAN 

STANDARDS 

ADDITION 1 

ADDITION 2 

ADDITION 3 

ADDITION 4 

ADDITION 5 

10.0 PPB 

25.0 PPB 

50.0 PPB 



PROGRAM 26 T1 

INSTRUMENT MODE ABSORBANCE 
CALIBRATION MODE CONCENTRATION 
MEASUREMENT MODE PEAK AREA 
LAMP POSITION 6 
LAMP CURRENT (mA) 12 
SLIT WIDTH (nm) 0.5 
SLIT HEIGHT NORMAL 
WAVELENGTH (nm) 276.8 
SAMPLE INTRODUCTION SAMPLER AUTOMIXING 
TIME CONSTANT 0.05 
MEASUREMENT TIME (sec) 1.0 
REPLICATES 2 
BACKGROUND CORRECTION ON 
MAXIMUM ABSORBANCE 0.55 

-
FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 250 30.0 3.0 NORMAL NO 
2 1000 20.0 3.0 NORMAL NO 
3 1000 15.0 3.0 NORMAL NO 
4 1000 1.0 0.0 NORMAL NO 
5 2400 0.8 0.0 NORMAL YES 
6 2400 2.0 0.0 NORMAL YES 
7 2400 2.0 3.0 NORMAL NO 
8 40 12.3 3.0 NORMAL NO 

SAMPLER PARAMETERS 

SOLUTION 

VOLUMES (/iL) 

BLANK MODIFIER 

BLANK 20 8 
STANDARD 1 4 16 8 
STANDARD 2 10 10 8 
STANDARD 3 20 0 8 
SAMPLE 20 0 5 

RECALIBRATION RATE 0 
RESLOPE RATE 0 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 150 
INJECT RATE 10 

PRE INJECT NO 



PROGRAM 26 T1 (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 
QC INITIAL STANDARD POSITION 
QC INITIAL BLAITK POSITION 
QC CONTINUING STANDARD POSITION 
QC CONTINUING BLANK POSITION 
QC STANDARD VOLUME (/iL) 
QC STANDARD CONCENTRATION 
QC STANDARD LIMITS (%) 
QC SPIKE RATE 
QC SPIKE VOLUME (/iL) 
QC SPIKE CONCENTRATION 
MATRIX SPIKE CONCENTRATION 
INSTRUMENT DETECTION LIMIT 
REQUIRED DETECTION LIMIT 

20 
50 
51 
50 
51 
20 
50.0 PPB 
90 TO 110 
0 
5 

100.0 PPB 
25.0 PPB 
0.1 PPB 
2.8 PPB 

PROGRAM 26 
BLANK 
ABSORBANCE 
PEAK AREA 

T1 
REPLICATE 1 
CONCENTRATION SAMPLER AUTOMIX 
MAX.ABS. 0.55 BC ON 

QC ZEEMAN 

STANDARDS 

STANDARD 1 20.0 PPB 

STANDARD 2 50.0 PPB 

STANDARD 3 100.0 PPB 

STANDARD 4 

STANDARD 5 

RESLOPE STANDARD NO. 2 
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TITLE: STANDARD OPERATING PROCEDURE FOR THE ANALYSIS OF TCLP VOLATILE 
ORGANIC COMPOUNDS 
(BASED ON: EPA METHOD 8240) 
(KEY WORDS: VOLATILE, ORGANICS, GC/MS, TCLP) 

SCOPE AND APPLICATION 

1.1 This method is used to determine volatile organic compounds in a 
variety of solid waste matrices. This method is applicable to nearly 
all types of samples, regardless of water content, including ground 
water, aqueous sludges, caustic liquors, acid liquors, waste 
solvents, oily wastes, mousses, tars, fibrous wastes, polymeric 
emulsions, filter cakes, spent catalysts, soils, and sediments. 

1.2 Method 8240 can be used to quantify most volatile organic compounds 
that have boiling points below 200®C and that are insoluble or 
slightly soluble in water. Volatile water-soluble compounds can be 
included in this analytical technique, however, for the more soluble 
compounds, quantitation limits are approximately ten times higher 
because of poor purging efficiency. The method is also limited to 
compounds that elute as sharp peaks from a capillary GC column. Such 
compounds include low-molecular-weight halogenated hydrocarbons, 
aromatics, ketones, nitriles, acetates, acrylates, ethers, and 
sulfides. See Table 1 for a list of compounds, retention times, and 
their characteristic ions that have been evaluated on a purge-and -
trap GC/MS system. 

1.3 The Practical Quantitation Limit (PQL) of Method 8240 for an 
individual compound is approximately 5 Mg/kg (ppb) (wet weight) for 
soil/sediment samples, 0.5 mg/kg (ppm) (wet weight) for wastes, and 5 
/zg/L (ppb) for ground water. PQLs will be proportionately higher for 
sample extracts and samples that require dilution or reduced sample 
size to avoid saturation of detector. 

1.4 Method 8240 is based upon a purge-and -trap, gas chormatographic/mass 
spectrometric (GC/MS) procedure. This method is restricted to use 
by, or under the supervision of, analysts experienced in the use of 
purge-and-trap systems and gas chromatograph/mass spectrometers, and 
skilled in the interpretation of mass spectra and their use as a 
quantitative tool. 

2. SAFETY AND WASTE HANDLING 

2.1 Eye Contact - Safety glasses with eye shields must be worn when 
working in the laboratory. 

2.2 Hand Contact - Use of disposable vinyl or latex gloves provide 
adequate protection from contact with the samples. All skin contact 
must be washed off immediately. 
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2.3 Respiratory - Exposure to the vapors from the sample should be kepj 
to a minimum by working in a well-ventilated area. 

2.4 Analyst must be aware of MSDS for all chemicals used in the lab. 

2.5 Waste Disposal - The sample is stored, refrigerated, for six weeks. 
After six weeks the sample is placed in the waste solvent container 
for later disposal. Standards are placed in the waste solvent 
container for disposal. 

Contaminated wipes are placed in a metal container that has been 
lined with a plastic trash bag. A metal top must be kept on the 
container at all times except to add to or remove the contents. 

3. SUMMARY OF METHOD 

3.1 The volatile compounds are introduced into the gas chromatograph by 
the purge-and-trap method or by direct injection. The components are 
separated via the gas chromatograph and detected using a mass 
spectrometer, which is used to provide both qualitative and 
quantitative information. The chromatographic conditions, as well as 
typical masss spectrometer operation parameters, are given. 



SAFETY-KLEEN CORP. 
TECHNICAL CENTER 

METHOD #: 19203 
REV: 12/93 

SUPERSEDES: NEW 
Page 3 of 24 

TABLE 1. RETENTION TIMES AND CH2UU^CTERISTIC IONS FOR VOLATILE COMPOUNDS 

Retention Primary 
Comoound Time fmin) Ton Secondary lonfs) 

Acetone 5.3 43 58 
Benzene 9.6 78 52, 77 
Bromochloromethane (I.S.) 8.6 128 49, 130, 51 
Bromodichloroinethane 11.4 83 85, 129 
4-Bromofluorobenzene (surr) 16.8 95 174 , 176 
Bromoform 16.3 173 171 , 175, 252 
Bromomethane 3.7 94 96, 79 
2-Butanone 8.3 72 57, 43 
Carbon disulfide 11.0 76 78 
Carbon tetrachloride 9.3 117 119 , 121 
Chlorobenzene 14.8 112 114 , 77 
Chlorobenzene-ds (I.S.) 14.8 117 82, 119 
Chlorodibromomethane 13.9 129 208 , 206 
Chlorethane 3.8 64 66, 49 
2-Chloroethyl vinyl ether 11.9 63 65, 106 
Chloroform 8.8 83 85, 47 
Chloromethane 3.0 50 52, 49 
Dichlorodifluoromethane** 5.2 85 87, 50, 101 
1,l-Dichloroethane 7.3 63 65, 83 
1,2-Dichloroethane 9.6 62 64, 98 
1,2-Dichloroethane-d4 (surr.) 9.5 65 102 
1,1-Dichloroethene 9.0 96 61, 98 
trans-1,2-Dichloroethene 6.6 96 61, 98 
1,2-Dichloropropane 11.0 63 62, 41 
cis-1,3-Dichloropropene 12.1 75 77, 39 
trans-1,3-Dichloropropene 12.9 75 77, 39 
1.4-Difluorobenzene (I.S.) 10.2 114 63, 88 
Ethylbenzene 15.0 106 91 
2-Hexanone 13.6 43 58, 57, 100 
Methylene chloride 6.1 84 49, 51, 86 
4-Methyl-2-pentanone 12.3 43 58, 100 
Styrene 16.0 104 78, 103 
1,1,2,2-Tetrachloroethane 17.0 83 85, 131, 133 
Tetrachlorethene 13.5 164 129 , 131, 166 
Toluene 12.6 92 91, 65 
Toluene-da (surr.) 12.5 98 70, 100 
1,1,l-Trichloroethane 9.1 97 99, 117 
1,1,2-Trichloroethane 13.2 97 83, 85, 99 
Trichloroethene 10.6 130 95, 97, 132 
Trichlorofluoromethane** 4.2 101 103 , 66 
1,2,3^Trichloropropane — 75 110 , 77, 61 
Vinyl acetate 7.4 43 86 
Vinyl chloride 3.1 62 64, 61 
Xylene 15.3 106 91 

** Only if carbon trap used 
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3.2 If the above sample introduction techniques are not applicable, a 
portion of the sample is dispersed in methanol to dissolve the 
volatile organic constituents. A portion of the methanolic solution 
is combined with water. It is then analyzed by purge-and-trap GC/MS 
following the normal water method. 

3.3 The purae-and-trap process; An inert gas is bubbled through the 
solution at ambient temperature, and the volatile components are 
transferred from the aqueous phase to the vapor phase. The vapor is 
swept through a sorbent column where the volatile components are 
trapped. After purging is completed, the sorbent column is heated 
and backflushed with inert gas to desorb the components onto a gas 
chromatographic column. The gas chromatographic column is heated to 
elute the components, which are detected with a mass spectrometer. 

4. SAMPLE m^LING AND PRESERVATION 

4.1 Samples are prepared by EPA Method 1311. Samples are stored at 4®C 
until assayed. 

5. INTERFERENCES 

5.1 Interferences purged or coextracted from the samples will vary 
considerably from source to source. The analytical system, however, 
is checked to ensure freedom from interferences, under the analysis 
conditions, by analyzing method blanks. 

5.2 Cross-contamination can occur whenever high-level and low-level 
samples are analyzed sequentially. Whenever an unusually 
concentrated sample is analyzed the sample immediately following 
should be re-analyzed if a positive result for an analyte in the 
prior sample is obtained. The purge-and-trap system may require 
extensive bake-out and cleaning after a high-level sample. 

5.3 All solvents are to be kept in the hood. 

5.4 The analytical system must be demonstrated to be free from 
contamination under the conditions of the analysis by running 
laboratory reagent blanks. 

6. APPARATUS 

6.1 Syringe: 5-ml, gas tight. 

6.2 Balance: Analytical, capable of accurately weighing 0.0001 g, ancS^Hjl^ 
top-loading balance capable of weighing 0.1 g. 
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6.3 Glass scintillation vials: 20-mL, with screw caps and Teflon liners 
or glass culture tubes with a screw cap and Teflon liner. 

6.4 Volumetric flasks; lO-ioL and 100-mL, class A with ground-glass 
stoppers. 

6.5 Vials: 2-mL, for GC autosampler. 

6.6 Spatula: Stainless steel. 

6.7 Disposable pipets: Pasteur. 

6.8 Purge-and-trap device: Tekmar LSC 2000 or equivalent consisting of 
three separate pieces of equipment: the sample purger, the trap, and 
the desorber. 

6.8.1 The purging chamber is designed to accept S-niL samples with a 
water column at least 3 cm deep. The gaseous headspace between 
the water column and trap must have a total volume of less than 
15 mL. The purge gas must pass through the water column as 
finely divided bubbles with a diameter of less than 3-mm at the 
origin. 

6.8.2 The trap must be at least 25 cm long and have an inside 
diameter of at least 0.105 in. Before initial use, the trap 
should be conditioned overnight at 180"»C by backflushing with 
an inert gas flow of at least 20 mL/min. Tekmar part number 
14-0124-003 or equivalent. 

6.8.3 The desorber should be capable of rapidly heating the trap to 
180"C for desorption. The polymer section of the trap should 
not be heated higher than 180°C, and the remaining sections 
should not exceed 220®C during bake-out mode. 

6.9 Gas chromatograph/mass spectrometer system; 

6.9.1 Gas chromatograph: HP-5980 Series II 

6.9.2 Column: DB-624 75m x 0.53mm ID 3jum Film thickness. J & W Cat. 
Number 125-1334. 

6.9.3 Mass spectrometer: HP-MSD 5970 - Capable of producing a mass 
spectrum that meets all the criteria in Table 2 when 50 ng of 
4-bromofluorobenzene (BFB) are injected through the gas 
chromatograph inlet. 

6.9.4 Data system: A UNIX based 9000, series 400 computer operating 
Target software is interfaced to the mass spectrometers. The 
most recent version of the EPA/NIH Mass Spectral Library is 
available. 
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TABLE 2. BFB KEY ION ABITNDANCE CRITERIA 

Mass Ion Abundance Cril-eria 

50 15 to 40% of mass 95 
75 30 to 60% of mass 95 
95 base peak, 100% relative abundance 
96 5 to 9% of mass 95 
173 less than 2% of mass 174 
174 greater than 50% of mass 95 
175 5 to 9% of mass 174 
176 greater than 95% but less than 100% of mass 174 
177 5 to 9% of mass 176 
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7. REAGENTS/STANDARDS 

7.1 Stock solutions (TCLP mix) are prepared from pure compounds. The 
pure compounds are diluted in 10 mL of Methanol to yield a solution 
containing 10,000 ppm of each compound except Methyl Ethyl Ketone 
which has a concentration of 20,000 ppm. The amount of each standard 
to add to lO mL Methanol is given below. 

Comoound ^CAS number) Amount ' to Add Concentration 

Benzene (71-43-2) 114 ML 10, 000 ppm 
Carbon Tetrachloride (56-23 -5) 63 ML 10, 000 ppm 
Chlorobenzene (108-90-7) 90 ML 10, 000 ppm 
Chloroform (67-66-3) 67 JUL 10, 000 ppm 
1,4-Dichlorobenzene (95-50-1) 0.0988 g 10, 000 ppm 
1,2-Dichloroethane (107-06-2) 79.6 ML 10, 000 ppm 
Methyl Ethyl Ketone (78-93-3) 250 ML 20, 000 ppm 
Tetrachloroethylene (127-18 -4) 62 ML 10, 000 ppm 
Trichloroethylene (79-01-6) 68.5 JUL 10, 000 ppm 

Mix the stock solution by inverting three times. 

7.1.1 Dichloroethylene 89 ML 10, 000 ppm 
vinyl Chloride 

7.1.2 Stock standards are stored at -20®C for a maximum of six 
months. 

7.2 Secondary dilution standards: Using stock standard solutions, 
prepare in methanol secondary dilution standards containing the 
compounds of interest mixed together. Secondary dilution standards 
must be stored with minimal headspace and should be checked 
frequently for signs of degradation or evaporation, especially just 
prior to preparing calibration standards from them. This standard 
has a one month expiration date. 

7.3 Surrogate standards; The surrogates are toluene-d8, 4-
bromfluorobenzene, and 1,2-dichlorethane-d4. Other compounds may be 
used as surrogates, depending upon the analysis requirements. Each 
sample undergoing GC/MS analysis must be spiked with 10 /iL of the 
surrogate spiking solution prior to analysis. The stock surrogates 
are purchased from Restek part number 30004 or equivalent. These 
standards have a one month expiration date and have a 25 ppm conc. 

7.4 Internal standards: The internal standards are bromochlpromethane, 
1,4-difluorobenzene, and chlorobenzene-ds. Other Compounds may be 
used as internal standards as long as they have retention times 
similar to the compounds being detected by GC/MS. It is recommended 
that the secondary dilution standard should be prepared at a 
concentration of 25 /xg/mL of each internal standard compound. Stock 
Internal Standard mixes are purchased from Restek part number 30011 
or equivalent. 
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7.5 4-Bromofluorobgnzene fBFB> standard; A standard solution containi| 
50 ng/juL of BFB in methanol should be prepared. 

7.6 Calibration standards: calibration standards at 20, 50, 100, 150, 
and 200 ppb concentration levels should be prepared from the 
secondary dilution of stock standards (see Sections 7.1 and 7.2). 
Prepare these solutions in reagent water. Each standard should 
contain each analyte for detection by this method. These standards 
have a one month expiration date. 

7.7 Matrix spiking standards; The standard used for the daily 
calibration check is used for spiking the sample. 

7.8 Reagent water; Reagent water is defined as water in which an 
interfereht is not observed at the method detection limit (MDL) of 
the parameters of interest. Reagent water is prepared with a 
Millipore Super-Q system. 

7.9 Methanol: Pesticide quality or equivalent. Store apart from other 
solvents. 

7.10 SPCC and CCC - Mid-level calibration standards. 

8. PREVENTIVE MAINTENANCE 

8,1 All maintenance must be recorded in maintenance logbook. 

9. TROUBLESHOOTING/CORRECTIVE ACTION 

9.1 When peak tailing occurs the liner should be changed and the first 6 
inches of the analytical column removed. 

10. QUALITY CONTROL 

10.1 Before processing any samples, the analyst must demonstrate, through 
the analysis of a reagent water blank, that interferences from the 
analytical system, glassware, and reagents are under control. Each 
time a set of samples is extracted or there is a change in reagents, 
a reagent water blank must be processed as a safeguard against 
chronic laboratory contamination. The blank samples must be carried 
through all stages of the sample preparation and measurement steps. 

10.2 Each day that analysis is performed, the daily calibration standard 
must be evaluated to determine if the chromatographic system is ^ 
operating properly. If any changes are made to the system (e.g, 
column changed), recalibration of the system must take place. RefS^ 
to Table 3 for criteria. 
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10.3 Required instrument QC is found in the following section: 

10.3.1 The GC/MS system must be tuned to meet the BFB 
specifications in Table 2. 

10.3.2 There must be an initial calibration of the GC/MS system 
as specified in 11.1.5. The RSD must be < 25%. 

10.3.3 The GC/MS system must meet the SPCC criteria specified in 
11.1.8 and the CCC criteria in 11.1.9, each 12 hr. 

10.4 When one of the analytes fail any of the acceptance criteria listed 
in Table 3, the analyst must proceed according to below: 

10.4.1 Repeat the test only for those analytes that failed to 
meet criteria. Repeated failure will confirm a general 
problem with the measurement system. 

10.4.2 Locate and correct the source of the problem and repeat 
the test for all analytes. 

10.4.3 % RSD must be less than 30%. 

10.5 The laboratory must analyze a reagent blank, a matrix spike, and a 
matrix spike duplicate for each analytical batch (up to a maximum of 
20 samples/batch) to assess accuracy. 

10.5.1 The samples are spiked with 2.5 juL of the 100 ppm TCLP 
mix, 2.5 |iL of the 100 ppm solution of 1,1-Dichloroethane 
and 1.0 nh of the 200 ppm Vinyl Chloride solution. The 
TCLP mix is made from a stock solution containing 10,000 
ppm of each of the following compounds; Benzene, Carbon 
Tetrachloride, Chlorobenzene, Chloroform, 1,4-
Dichlorobenzene, 1,2-Dichlorobenzene, Tetrachloroethylene 
and Trichloroethylene. All recoveries must be between 70 
- 120%. 
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TABLE 3. CALIBRATION AND QC ACCEPTANCE CRITERIAo 

Parameter 

Range 
for Q 
(ua/L) 

Limit 
for s 
(ua/L) 

Range 
for X 
(ua/L) 

Range 
Pr Ps 
f^) 

Benzene 12 .8-27.2 6.9 15.2-26. .0 37-151 
Bromodichloromethane 13 .1-26.9 6.4 10.1-28. .0 35-155 
Bromoform 14 .2-25.8 5.4 11.4-31. 1 45-169 
Bromomethane 2 .8-37.2 17.9 D-41. .2 D-242 
Carbon tetrachloride 14 .6-25.4 5.2 17.2-23. 5 70-140 
Chorbenzene 13 .2-26.8 6.3 16.4-27. ,4 37-160 
2-Chloroethylvinyl ether D-44.8 25.9 D-50. 4 D-305 
Chloroform 13 .5-26.5 6.1 13.7-24. 2 51-138 
Chloromethane D-40.8 19.8 D-45. 9 D-273 
Dibromochloromethane 13 .5-26.5 6.1 13.8-26. 6 53-149 
1,2-Dichlorbenzene 12, .6-27.4 7.1 11.8-34. 7 18-190 
1,3-Dichlorobenzene 14, .6-25.4 5.5 17.0-28. 8 59-156 
1,4-Dichlorobenzene 12, .6-27.4 7.1 11.8-34. 7 18-190 
1,1-Dichloroethane 14, .5-25.5 5.1 14.2-28. 4 59-155 
1,2-Dichloroethane 13, .6-26.4 6.0 14.3-27. 4 49-155 
1,1-Dichloroethene 10. .1-29.9 9.1 3.7-42. 3 D-234 
trans-1,2-Dichloroethene 13. .9-26.1 5.7 13.6-28. 4 54-1^ 
1,2-Dichloropropane 6, .8-33.2 13.8 3.8-36. 2 D-2fl 
cis-1,3-Dichloropropene 4. .8-35.2 15.8 1.0-39. 0 D-22P 
trans-1,3-Dichloropropene 10. .0-30.0 10.4 7.6-32. 4 17-183 
Ethyl benzene 11. .8-28.2 7.5 17.4-26. 7 37-162 
Methylene chloride 12. .1-27.9 7.4 D-41. 0 D-221 
1,1,2,2-Tetrachloroethane 12. .1-27.9 7.4 13.5-27. 2 46-157 
Tetrachloroethene 14. ,7-25.3 5.0 17.0-26. 6 64-148 
Toluene 14. .9-25.1 4.8 16.6-26. 7 47-150 
1,1,1-Trichloroethane 15. .0-25.0 4.6 13.7-30. 1 52-162 
1,1,2-Trichloroethane 14. .2-25.8 5.5 14.3-27. 1 52-150 
Trichloroethene 13. .3-26.7 6.6 18.5-27. 6 71-157 
Trichlorofluoromethane 9. ,6-30.4 10.0 8.9-31. 5 17-181 
Vinyl chloride 0. .8-39,2 20.0 D-43. 5 D-251 

Q = Concentration measured in QC check sample, in jug/L. 
s = Standard deviation of four recovery measurements, in jug/L. 
X = Average recovery for four recovery measurements, in ngfL. 
p,ps = Percent recovery measured. 
D = Detected; result must be greater than zero. 

® Criteria from 40 CFR Part 136 for Method 624 and were 
calculated assuming a QC check sample concentration of 20 ng/L. 
These criteria are based directly upon the method performance 
data. 
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10.5.2 Spike one sample per batch or matrix type with as 
follows: 

2.5 fiL TCLP mix 
2.5 /iL 1,1-Dichloroethene 
1.0 HL Vinyl Chloride 

10.5.3 Compare the percent recovery (p) for each analyte with 
the corresponding QC acceptance criteria found in Table 
3 • 

10.5.4 If any individual p falls outside the designated range 
for recovery , that analyte has failed the acceptance 
criteria. A check standard containing each analyte that 
failed the criteria must by analyzed. 

10.5.5 Compare the percent recovery (pg) for each analyte with 
the corresponding QC acceptance criteria found in Table 
3. Only analytes that failed the test in Section 10.5 
need to be compared with these criteria. If the recovery 
of any such anlayte falls outside the designated range, 
the laboratory performance for that analyte is judged to 
be out of control, and the problem must be inmediately 
identified and corrected. The result for that anlayte in 
the unspiked sample is suspect and may not be reported 
for regulatory compliance purposes. 

10.6 The surrogates are diluted from 2,500 ppm standard to a final 
concentration of 25 ppm. Fifty (50) microliters of the concentrated 
surrogate is diluted to 5 mL in methanol. Surrogate limits are given 
below: 

Limit (i Recovery) 

4-Bromofluorobenzene 86-115 
l,2-Dichlorobenzene-d4 76-114 
Toluene-dB 88-110 

The %RPD for each individual CCC should be less than 30 percent. 
This criterion must be met in order for the individual calibration to 
be valid. The CCGs are: 

1.1-Dichloroethene 
Chloroform, 
1.2-Dichloropropane, 
Toluene, 
Ethylbenzene, and 
Vinyl chloride. 
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10.7 System Performance Check Compounds (SPCCs): A system performance 
check must be made every 12 hrs. of analysis time. If the SPCC 
criteria are met a comparison of response factors is made for all 
compounds. This is the same check that is applied during the initial 
calibration. If the minimum response factors are not met, the system 
must be evaluated, and corrective action must be taken before sample 
analysis begins. The minimum response factor for volatile SPCCs is 
0.300 (0.250 for Bromoform). Some possible problems are standard 
mixture degradation, injection port inlet contamination, 
contamination at the front end of the analytical column, and active 
sites in the column or chromatographic system. All compounds except 
Methyl Ethyl Ketone are SPCCs. 

10.8 Calibration Check Compounds (CCCs): After the system performance 
check is met, CCCs are used to check the validity of the initial 
calibration. Calculate the percent difference using: 

% Difference = (RF(I) - RF(c)) / RF(I) x 100 

where: 

RFI = average response factor from initial calibration. 

RFC = response factor from current verification check standard. 

If the percent difference for each CCC is less than 25%, the initi^^ 
calibration is assumed to be valid. If the criterion is not met 
(>25% difference), for any one CCC, corrective action MUST be taken. 
Problems similar to those listed under SPCCs could affect this 
criterion. If no source of the problem can be determined after 
corrective action has been taken, a new five-point calibration MUST 
be generated. This criterion MUST be met before quantitative sample 
analysis begins. 
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11. PROCEDURE 

11.1 Initial calibration for purge-and-trap procedure: 

11.1.1 GD/MS operating conditions: 

11.1.2 

11.1.3 

11.1.4 

11.1.5 

Electron energy: 
Mass Range 
Scan time: 

Initial column temperature: 
initial column holding time: 
Column temperature program: 
Final column temperature: 
Final colvimn holding time: 
Injector temperature: 
Source temperature: 

Transfer line temperature 
Carrier gas: 

70 volts (nominal). 
35-260 amu. 
To give 5 scans/peak but 
not to exceed 7 sec/scan. 
35°C. 
0 min. 
10»C/min 
135°C. 
1 min. 
200°c. 
According to manufacturer's 
specifications 
250-300°C. 
Helium at 30 cm/sec. 

11.1.6 

Each GC/MS system must be hardware-tuned to meet the 
criteria in Table 2 for a 50-ng injection or purging of 
4-bromfluorobenzene (2-/iL injection of the BFB standard). 
Analyses must not begin until these criteria are met. 

Assemble a purge-and-trap device that meets the 
specification in Section 6.11. Condition the trap 
overnight at 180"C in the purge mode with an inert gas 
flow of at least 20 mL/min. Prior to use, condition the 
trap daily for 10 min while backflushing at 180® with the 
column at 220®C. 

Connect the purge-and-trap device to a gas chromatograph. 

A five-point calibration curve is developed using 
appropriate calibration standards. Introduce the sample 
into the purge and trap device using the 3-way valve. 

11.1.5.1 Add 250 ^.L of Anti-foam to each sample. Raw 
samples are checked for foaming. If the 
sample foams add an additional 250 nl, of 
Anti-foam and retest. 

Carry out the purge-and-trap analysis procedure as 
described in Section 11.3.1. 
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11.1.7 Tabulate the area response of the characteristic ion (s^ 
Table 1) against concentration for each compound and each 
internal standard. Calculate response factor (RF) for 
each compound relative to one of the internal standards. 
The internal standard selected for the calculation of the 
RF for a compound should be the internal standard that 
has a retention time closest to the compound being 
measured. The RF is calculated as follows: 

RF = (AxCis) / (AisCx) 

where: 

Ax = Area of the characteristic ion for the compound 
being measured. 

Ais = Area of the characteristic ion for the specific 
internal standard. 

Cis = Concentration of the specific internal standard. 

Cx = Concentration of the compound being measured. 

11.1.8 The average RF must be calculated for each Compound. 
system performance check should be made before this 
calibration curve is used. Five compounds (the System^^ 
Performance Check Compounds, or SPCCs) are checked for a 
minimum average response factor, these compounds are 
chloromethane, 1,1-dichloroethane, brompform, 1,1,2,2-
tetrachloroethane, and chlorobenzene. The minimum 
acceptable average RF for these compounds should be 0.300 
(0.250 for bromoform). These compounds typically have 
RFs of 0.4-0.6 and are used to check compound instability 
and check for degradation caused by contaminated lines or 
active sites in the system. Examples of these 
occurrences: 

11.1.8.1 Chloromethane: This compound is the most 
likely compound to be lost if the purge flow 
is too fast. 

11.1.8.2 Bromoform: This compound is one of the 
compounds most likely to be purged very 
poorly if the purge flow is too slow. Cold 
spots and/or active sties in the transfer 
lines may adversely affect response. 
Response of the quantitation ion (m/z 173) is 
directly affected by the tuning of BFB at ion 
m/z 174/176. Increasing the m/z 174/176 
ratio may improve bromoform response. 
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11.1.9 

11.1.8.3 TetraGhloroethane and 1,1-dichlorethanei 
These compounds are degraded by contaminated 
transfer lines in purge-and-trap systems 
and/or active sites in trapping materials. 

Using the RFs from the initial calibration, calculate the 
percent relative standard deviation (%RSD) for 
Calibration Check Compounds (CCCs). 

%RSD = X 100 

where: 

RSD = relative standard deviation. 

X = mean of 5 initial RFs for a compound. 

SO = standard deviation of average RFs for a compound. 

RSD must be less than 30% 

SD = N 
6 
i=l 

jxi - X) 
N - 1 

11.2 Dailv GC/MS calibration: 

11.2.1 

11.2.2 

Prior to the analysis of samples, inject or purge 50-ng 
of the 4-bromofluorobenzene standard. The resultant mass 
spectra for the BFB must meet all of the criteria given 
in Table 2 before sample analysis begins. These criteria 
must be demonstrated each 12-hr shift. 

The initial calibration curve for each compound of 
interest must be checked and verified once every 12 hrs. 
of analysis time. This is accomplished by analyzing a 
calibration standard that is at a concentration near the 
midpoint concentration for the working range of the GC/MS 
by checking the SPCC and CCC. 
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11.2.3 The internal standard responses and retention times in^^ 
the check calibration standard must be evaluated 
immediately after or during data acquisition. If the 
retention time for any internal standard changes by more 
than 30 sec from the last check calibration (12 hr), the 
chromatographic system must be inspected for malfunctions 
and corrections must be made, as required. If the EICP 
area for any of the internal standards changes by a 
factor of two (-50% to +100%) for the last daily 
calibration standard check, the mass spectrometer must be 
inspected for the malfunctions and corrections must be 
made, as appropriate. When corrections are made, 
reanalysis of samples analyzed while the system was 
malfunctioning are necessary. 

11.3 GC/MS analysis: 

11.3.1 Water samples: 

11.3.1.1 All samples and standard solutions must be 
allowed to warm to ambient temperature before 
analysis. 

11.3.1.2 Set up the GC/MS system as outlined in 
Paragraph 11.1.1 

11.3.1.3 BFB tuning criteria and daily GC/MS 
calibration criteria must be met before 
analyzing samples. 

11.3.1.4 Adjust the purge gas (helium) flow rate to 
25-40 mL/min on the purge-and-trap device. 
Optimize the flow rate to provide the best 
response for chloromethane and bromoform, if 
these compounds are analytes. Excessive flow 
rate reduces chloromethane response, whereas 
insufficient flow reduces bromoform response. 

11.3.1.5 To a syringe containing 5 mL of DI water, add 
250 /xL of the sample and 10 juL of the 
Internal Standard/Surrogate mixture. 

11.3.1.6 The following procedure is appropriate for 
diluting purgeable samples. All steps must 
be performed without delays until the diluted 
sample is in a gas-tight syringe. 

11.3.1.6.1 Dilutions may be made in 
volumetric flasks (10-to 100-mL) 
Select the volumetric flask tl 
will allow for the necessary 
dilution. Intermediate dilutions 
may be necessary for extremely 
large dilutions. 

-mLl.. 

-•"W 
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11.3.1.6.2 Calculate the approximate volume 
of reagent water to be added to 
the volumetric flask selected and 
add slightly less than this 
quantity of reagent water to the 
flask. 

11.3.1.6.3 Inject the proper aliquot of 
samples from the syringe into the 
flask. Aliquots of less than 1-
mL are not recommended. Dilute 
the sample to the mark with 
reagent water. Cap the flask, 
invert, and shake three times. 
Repeat above procedure for 
additional dilutions. 

11.3.1.6.4 Fill a 5-mL syringe with the 
diluted sample. 

11.3.1.7 Add 10.0 /iL of surrogate spiking solution and 
10 nL of internal standard spiking solution 
through the valve bore of the syringe; then 
close the valve. The surrogate and internal 
standards may be mixed and added as a single 
spiking solution. The addition of 10 ;tL of 
the surrogate spiking solution to 5 mL of 
sample is equivalent to a concentration of 50 
jug/L of each surrogate standard. 

11.3.1.8 Attach the syringe-syringe valve assembly to 
the syringe valve on the purging device. 
Open the syringe valves and inject the sample 
into the purging chamber. 

11.3.1.9 Close both valves and purge the sample for 
11.0 ± 0.1 min at ambient temperature. 

11.3.1.10 While the trap is being desorbed into the gas 
chromatograph, empty the purging chamber. 
Wash the chamber with a minimum of two 5-mL 
flushes of reagent water (or methanol 
followed by reagent water) to avoid carryover 
of pollutant compounds into subsequent 
analyses. 
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11.3.1.11 After desorbing the sample for 4 min, 
recondition the trap by returning the purge-
and-trap device to the purge mode. Wait 15 
sec; then close the syringe valve on the 
purging device to begin gas flow through the 
trap. The trap temperature should be 
maintained at ISO^C. Trap temperatures up to 
220° may be employed; however, the higher 
temperature will shorten the useful life of 
the trap. After approximately 7 min, turn 
off the trap heater and open the syringe 
valve to stop the gas flow through the trap. 
When cool, the trap is ready for the next 
sample. 

11.3.1.12 If the initial analysis of a sample or a 
dilution of the sample has a concentration of 
analytes that exceeds the initial calibration 
range, the sample must be reanalyzed at a 
higher dilution. Secondary ion quantitation 
is allowed only when there are sample 
interferences with the primary ion. 

11.3.1.13 For matrix spike analysis, add the followi^^ 
matrix spike solutions to the 5 mL of sample 
purged. 

2.5 nL TCLP mix (100 ppm) 
2.5 nL 1,1-Dichloroethene (100 ppm) 
I.0 HIJ Vinyl Chloride (200ppm) 

Disregarding any dilutions, this is 
equivalent to a concentration of 50 /xg/L of 
each matrix spike standard. 

11.3.1.14 All dilutions should keep the response of the 
major constituents (previously saturated 
peaks) in the upper half of the linear range 
of the curve. Proceed to Sections 11.4.1 and 
II.4.2 for qualitative and quantitative 
analysis. 

11.3.2 Water-miscible liquids: 

11.3.2.1 Water-miscible liquids are analyzed as water 
samples after first diluting them at least 
20-fold with reagent water. 
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11.3.2.2 Prepare dilutions directly in a S-mL syringe 
filled with reagent water by adding at least 
I.0 /xL, but not more than 500-/iL of liquid 
sample. The Internal Standard/Surrogate 
mixed standard is added to 5 mL of reagent 
water before the sample. 

11.3.3 Sediment/soil and waste samples: Samples are extracted 
with an equal weight of methanol. The methanol extract 
is then treated as a water sample. 

11.4 Data interpretation: 

11.4.1 Qualitative analysis: 

11.4.1.1 An analyte (e.g., those listed in Table 1) is 
indentified by comparison of the sample mass 
spectrum with the masss spectrum of a 
standard of the suspected compound (standard 
reference spectrum). Mass spectra for 
standard reference should be obtained within 
the same 12 hours as the sample analysis. 
These standard reference spectra may be 
obtained through analysis of the calibration 
standards. Two criteria must be satisfied to 
verify indentification: (1) elution of 
sample component at the same GC relative 
retention time (RRT) as those of the standard 
component; and (2) correspondence of the 
sample component and the standard component 
mass spectrum. 

II.4.1.1.1 The sample component RRT must 
compare within ± 0.06 RRT units 
of the RRT of the standard 
component. For reference, the 
standard must be run within the 
same 12 hr as the sample. If 
coelution of interfering 
components prohibits accurate 
assignment of the sample 
component RRT from the total ion 
chromatogram, the RRT should be 
assigned by using extracted ion 
current profiles for ion unique 
to the component of interest. 
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11.4.1.1.2 (1) All ions present in the 
standard mass spectra at a 
relative intensity greater than 
10% (most abundant ion in the 
spectrtim equals 100% must be 
present in the sample spectrum). 
(2) The relative intensities of 
ions specified in (1) must agree 
within plus or minus 20% between 
the standard and sample spectra. 
(Example: For an ion with an 
abundance of 50% in the standard 
spectra, the corresponding sample 
abundance must be between 30 and 
70 percent. 

11.4.1.2 For samples containing components not 
associated with the calibration standards, a 
library search may be made for the purpose of 
tentative identification. The necessity to 
perform this type of identification will be 
determined by the type of analyses being 
conducted. Guidelines for making tentative 
identification are: 

(1) Relative intensities of major ions in 
the reference spectrum (ions >10% of the most 
abundant ion) should be present in the sample 
spectrum. 

(2) The relative intensities of the major 
ions should agree within ±20% (Example: For 
an ion with an abundance of 50% in the 
standard spectrum, the corresponding sample 
ion abundance must between 30 and 70%). 

(3) Molecular ions present in the reference 
spectrum should be present in the sample 
spectrum. 

(4) Ions present in the sample spectrum but 
not in the reference spectrum should be 
reviewed for possible background 
contamination or presence Of coeluting 
compounds. 

(5) Ions present in the reference spectrum 
but not in the sample spectrum should be 
reviewed for possible subtraction from thej 
sample spectrum because of background 
contamination or coeluting peaks. Data 
system library reduction programs can 
sometimes create these discrepancies. 
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Computer generated library search routines 
should not use normalization routines that 
would misrepresent the library or unknown 
spectra when compared to each other. Only 
after visual comparison of sample with the 
nearest library searches will the mass 
spectral interpretation specialist assign a 
tentative identification. 

11.4.2 Quantitative analysis: 

11.4.2.1 When a compound has been identified, the 
quantification of that compound will be based 
on the integrated abundance from the EICP of 
the primary characteristic ion. 
Quantification will take place using the 
internal standard technique. The internal 
standard used shall be the one nearest the 
retention time of that of a given analyte 
(e.g., see Table 4). 

11.4.2.2 Calculate the concentration of each 
identified analyte in the sample as follows: 

concentration (/xg/L) = rA,WIc) 
(Ais) (RF)"(Vo) 

where: 

Ax = Area of characteristic ion for compound 
being measured. 
Is = Amount of internal standard injected 
(ng) . 
Ais= Area of characteristic ion for the 
internal standard. 
RF = Response factor for compound being 
measured (Paragraph 7.2.7). 
Vo = Volume of water purged (mL), taking into 
consideration any dilutions made. 
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TABLE 4. VOLATILE INTERNAL STANDARDS WITH CORRESPONDING ANALYTES 
ASSIGNED FOR QUANTITATION 

BromoGhloromethane 

Acetone 
Acrolein 
Aerylonitrlie 
Bonomethane 
Carbon disulfide 
Chloroethane 
Chloromethane 
Dichlorodifluoromethane 
1.1-Dichloroethane 
1.2-Dichloroethane 
1,2-Dichloroethane (surrogate) 
1,1-Dichloroethene 
trans-1,2-Dichloroethene 
lodomethane 
Methylene chloride 
Trichlorofluoromethane 
Vinyl chloride 

1.4-Difluorobenzene 

Benzene 
Bromodichloromethane 
Bromoform 
2-Butanone 
Carbon tetrachloride 
Chlorodibromomethane 
2-Choroethyl vinyl ether 
Dibromomethane 
1,4-Dichloro-2-butene 
1,2-Dichloroprppane 
cis-1,3-Dichloropropene 
trans-l,3-Dichloropropene 
1.1.1-Trichlorethane 
1.1.2-Trichloroethane 

Trichloroethene 
Vinyl acetate 

Chlorbenzene-ds 

Bromofluorbenzene (surrogate) 
Chlorobenzene 
Ethylbenzene 
Ethyl mehtacrylate 
2-Hexanone 
4-Methy1-2-pentanone 
Styrene 
1,1,2,2-Tetrachlorethane 
Tetrachloroethene 
Toluene 
Toluene-d8 (surrogate) 
1,2,3-Trichloropropane 
Xylene 
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11.4.2.3 Sediment/soil samples are generally reported 
on a dry weight basis, while sludges and 
wastes are reported on a wet weight basis. 
The % moisture of the sample (as calculated 
in Paragraph 7.4.1.3.5) should be reported 
along with the data in either instance. 

11.4.2.4 Where applicable, an estimate of 
concentration for noncalibrated components in 
the sample should be made. The formulas 
given above should be used with the following 
modifications: The areas Ax and Afs should be 
from the total ion chrpmatograms, and the RF 
for the compound should be assumed to be 1. 
The concentration obtained should be reported 
indication (1) that the value is an estimate 
and (2) which internal standard was used to 
determine concentration. Use the nearest 
internal standard free of interferences. 

11.4.2.5 Report results without correction for 
recovery data. When duplicates and spiked 
samples are analyzed, report all data 
obtained with the sample results. 

12• CALCULATION 

(Ax) (Is) 
Concentration (ng/Ij) = 

(Ais) (RF) Vo 

where: 

Ax = Area of ion for compound being measured 

Is = Amount of Internal Standard Injected 

Ais = Area of ion for Internal Standard 

RF = Response Factor 

Vo = Volume of sample purged 
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TITLE: STANDARD OPERATING PROCEDURE FOR THE ANALYSIS OF TCLP 
SEHIVOLATILE ORGANIC COMPOUNDS 
(BASED ON: EPA METHOD 8270) 
(KEY WORDS: SEMIVOLATILE ORGANICS, GC/MS, TCLP) 

1. SCOPE AND APPLICATION 

1.1 Method 8270 is used to determine the concentration of semivolatile 
organic compounds in extracts prepared from all types of solid waste 
matrices, soils, and ground water. Direct injection of a sample may 
be used in limited applications. 

1.2 Method 8270 can be used to quantify most neutral, acidic, and basic 
organic compounds that are soluble in methylene chloride and capable 
of being eluted without derivatization as sharp peaks from a gas 
chromatographic fused-silica capillary column coated with a slightly 
polar silicone. Such compounds include polynuclear aromatic 
hydrocarbons, chlorinated hydrocarbons and pesticides, phthalate 
esters, organophosphate esters, nitrosamines, haloethers, aldehydes, 
ethers, ketones, anilines, pyridines, quinolines, aromatic nitro 
compounds, and phenols, including nitrophenols. 

1.3 The following compounds may require special treatment when being 
determined by this method. Pentachlorophenol, 2,4-dinitrophenol, 4-
nitrophenol, 4,6-dinitro-2-methylphenol, 4-chloro-3-methylphenol, 
benzoic acid, 2-nitroaniline, 3-nitroaniline, 4-chloroaniline, and 
benzyl alcohol are subject to erratic chromatographic behavior, 
especially if the GC system is contaminated with high boiling 
material. 

1.4 This method is restricted to use by or under the supervision of 
analysts experienced in the use of gas chromatograph/mass 
spectrometers and skilled in the interpretation of mass spectra. Each 
analyst must demonstrate the ability to generate acceptable results 
with this method. 

2. SAFETY AND WASTE HANDLING 

2.1 Eye Contact - Safety glasses with eye shields must be worn when 
working in the laboratory. 

2.2 Hand Contact - Use of disposable vinyl or latex gloves provide 
adequate protection from contact with the samples. All skin contact 
must be washed off immediately. 

2.3 Respiratory - Exposure to the vapors from the sample should be kept to 
a minimum by working in a well-ventilated area. 
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2.4 Analyst must be aware of MSDS for all chemicals used in the lab. 

2.5 Haste Disposal - The sample is stored, refrigerated, for six weeks. 
After six weeks the sample is placed in the waste solvent container 
for later disposal. Standards are placed in the waste solvent 
container for disposal. 

Contaminated wipes are placed in a metal container that has been lined 
with a plastic trash bag. A metal top must be kept on the container 
at all times except to add to or remove the contents. 

3. SUMMARY OF METHOD 

3.1 Prior to using this method, the samples should be prepared for 
chromatography using the appropriate sample preparation and cleanup 
methods. This method describes chromatographic conditions that will 
allow for the separation and quantitation of the compounds in the 
extract. 

4. SAMPLE HANDLING AND PRESERVATION 

4.1 Samples are received from the BNA prep lab in autosampler vials. The 
vials are stored at 0°C until assayed. 

5. INTERFERENCES 

5.1 Raw GC/MS data from all blanks, samples, and spikes must be evaluated 
for interferences. Determine if the source of interference is in the 
preparation and/or cleanup of the samples and take corrective action 
to eliminate the problem. 

5.2 Contamination by carryover can occur whenever high-level and low-level 
samples are sequentially analyzed. To reduce carryover, the sample 
syringe must be rinsed out between samples with solvent. 

6. APPARATUS 

6.1 Gas chromatoaraph/mass spectometer system: 

6.1.1 Gas chromatograph: HP-5890 Series II or equivalent 

6.1.2 Column: 30-m x 0.25-inm I.D. (or 0.32-mm I.D.) 1-um film 
thickness (J&W Scientific DB-5 or equivalent). J & W 
catalog number 122-5633. 
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6.1.3 Mass spectrometer: HP-5970 MSD or equivalent. The mass 
spectrometer must be capable of producing a mass spectrum 
for decafluorotriphenylphosphine (DFTPP) which meets all of 
the criteria in Table 1 when 50 ng of DFTPP is injected 
through the gas chromatograph. 

TABLE 1 DFTPP KEX IONS AND ION ABUNDANCE CRITERIA 

Mass Ion Abundance Criteria 

51 30-60% of mass 198 

68 <2% of mass 69 
70 <2% of mass 69 

127 40-60% of mass 198 

197 <1% of mass 198 
198 Base peak, 100% relative abundance 
199 5-9% of mass 198 

275 10-30% of mass 198 

365 >1% of mass 198 

441 Present but less than mass 443 
442 >40% of mass 198 
443 17-23% of mass 442 

6.1.4 GC/MS interface: A direct interface from the GC to the MS 
is used. 

6.1.5 Data system: HP-UX. The system allows the continuous 
acquisition and storage on machine-readable tape of all mass 
spectra obtained throughout the duration of the 
chromatographic program. The computer has software that can 
search any GC/MS data file for ions of a specific mass and 
that can plot such ion abundances versus time or scan 
number. The most recent version of the EPA/NIH Mass 
Spectral Library is available. 

6.2 Syringe: lO-juL. 

6.3 Analytical Balance: capable of weighing 0.001 g. 
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7. 

7.1 

7.2 

7.3 

7.4 

7.5 

7.6 

7.7 

REAGENTS / STANDARDS 

Stock Standard Solutions: The following stock standards at the 
concentration given are purchased from Absolute Standards. Consult 
the Absolute Standard catalog for specific compounds in each standard. 

Cat. No. standard 

10001 Base Neutrals #1 
10002 Base Neutrals #2 
10004 Toxic Substances #1 
10005 Toxic Substances #2 
10006 Benzidine & 3,3'-Dichlorobenzidine 
10007 Polynuclear Aromatic Hydrocarbons 
100018 Phenols 
19207 Semi-volatile Spiking Mix 

Concentration 

2000 
2OO0 
2000 
2000 
2000 
2000 
2000 
2000 

fig/mL 
Atg/mL 
Mg/mL 
ng/raL 
Hg/mL 
Mg/mL 
Mg/mL 
Hg/raL 

Internal Standard: The internal standard mix is purchased from 
Supelco, catalog number 4-8902. This standard contains 2000 /xg/mL of 
Acenapthene-dlO, Chrysene-dl2, l,4-Dichlorobenzene-d4, Naphthalene-dS, 
Perylene-dl2, and Phenanthrene-dlO. If a SIM analysis, 5 nL of this 
mixture is added to the sample. If a SCAN analysis, 20 jxl, of this 
mixture is added to the sample. 

GC/MS tuning standard: A methylene chloride solution containing 50 
ng/jLtL decafluorotriphenylphosphine (DFTPP) is to be prepared. The 
standard should also contain 50 ng//xL of pentachlorophenol to verify 
injection port inertness and GC column performance. Store at 4'C or 
less when not being used. This standard expires 6 months from date of 
receipt. 

Calibration Standards: Calibration standards are prepared by diluting 
the stock standards to final concentrations of 20 /xg/mL, 50 /xg/mL, 80 
/xg/mL, 120 /xg/mL, and 160 /xg/mL. Expiration date for these standards 
is either date specified by Manufacturer or six months from date of 
receipt. 

Surrogate Standards: 
listed below. 

Standard 

Acid Surrogate 
Base-Neutral 

Surrogate standards purchased from Supelco are 

Catalog Number 

4-8875 
4-8925 

Concentration 

2000 /xg/mL 
1000 /xg/mL 

Matrix Spike Standards: The matrix spike standard is purchased from 
Absolute Standard, part number 19207. This standard contains 2000 
^ig/^xiL of each compound. For a listing of the compounds consult the 
Absolute Standard catalog. 

Methylene Chloride, pesticide grade or shown to be free of 
contaminants by GC. 
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7.8 Methanol - High Purity from Baxter, Cat. #230-4 or equivalent. 

8^^ PREVENTIVE MAINTENANCE 

8.1 Daily remove 3-4" from injection side of column, replace septa. If 
retention gap is used remove 3" - 4" from injection end of retention 
gap not column. 

9. TROUBLESHOOTING/CORRECTIVE ACTION 

9.1 If Pentachlorophenol area is not acceptable or pentachlorophenol tails 
excessively, replace injection port liner and remove an additional 3 -
4 inches from the injector side of the column or retention gap. 

10. OUALITY CONTROL 

10.1 Before processing any samples, the analyst must demonstrate, through 
the analysis of a reagent water blank, that interferences from the 
analytical system, glassware, and reagents are under control. Each 
time a set of samples is extracted or there is a change in reagents, a 
reagent water blank must be processed as a safeguard against chronic 
laboratory contamination. The blank samples must be carried through 
all Stages of the sample preparation and measurement steps. 

10.2 The experience of the analyst performing GC/MS analyses is invaluable 
to the success of the methods. Each day that analysis is performed, 
the daily calibration standard should be evaluated to determine if the 
chromatographic system is operating properly. 

10.3 Required instrument QC is found in the following sections: 

10.3.1 The GC/MS system must be tuned to meet the DFTPP 
specifications in Table I. 

10.3.2 There must be an initial calibration of the GC/MS system as 
specified in 11.2.2. 

10.3.3 The GC/MS system must meet the SPCC criteria specified in 
11.3.3 and the CCC criteria in 11.3.4, each 12 hr. 
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TABLE 2. QC ACCEPTIOJCE CRITERIA^ 

Parameter 

Test Limit Range 
conc. for s for x 
(/ig/L) (jLtg/L) (Mg/L) 

Range 
P/ Ps 
(%) 

Acenaphthene 100 27, .6 60, .1--132. 3 47--145 
Acenaphthylene 100 40, .2 53, .5-126. 0 33--145 
Aldrin 100 39, .0 7, .2--152. 2 D--166 
Anthracene 100 32, .0 43, .4--118. 0 27, .133 
Benzo(a)anthracene 100 27, .6 41, .8--133 . 0 33-143 
Benzo(b)fluoranthene 100 38, .8 42, .0--140. 4 24--159 
Benzo(k)fluoranthene 100 32, .3 25, .2--145. 7 11--162 
Benzo(a)pyrene 100 39, ,0 31, .7--148. 0 17--163 
Benzo(ghi)perylene 100 58, .9 D--195. 0 D--219 
Benzyl butyl phthalate 100 23, .4 D--139. 9 D--152 
B-BHC 100 31, .5 41, .5--130. 6 24--149 
S-BHC 100 21. .6 D--100. 0 D-110 
Bis(2-chloroethyl)ether 100 55. .0 42, .9--126. 0 12--158 
Bis(2-chloroethyl)mehtane 100 34, .5 49, .2--164. 7 33--184 
Bis(2-chloroisopropyl)ether 100 46, .3 62, .8--138. 6 36--166 
Bis(2-ethylhexyl)phthalate 100 41. .1 28. .9--136. 8 8--158 
4-Bromophenyl phenyl ether 100 23. .0 64. .9-•114. 4 53--127 
2-Chloronaphthalene 100 13. .0 64. .5--113. 5 60-118 
4-Chlorophenyl phenyl ether 100 33. .4 38. .4--144. 7 25--158 
Chrysene 100 48. .3 44. .1--139. 9 17--168 
4,4'-DDD 100 31. .0 D--134. 5 D--145 
4,4'-DDE 100 32. .0 19. .2--119. 7 4--136 
4,4"-DDT 100 61, .6 D--170. 6 D--203 
Dibenzo(a,h)anthracene 100 70, .0 D--199. 7 D--227 
Di-n-butyl phthalate 100 16. ,7 8. .4--111. 0 1--118 
1,2-Dichlorobenzene 100 30. .9 48. .6--112. 0 32--129 
1,3-Dichlorobenzene 100 41. .7 16. .7--153. 9 D-172 
1,4-Dichlorobenzene 100 32. .1 37. .3--105. 7 20--124 
3,3'-Dichlorobenz idine 100 71. .4 8. .2-212. 5 D--262 
Dieldrin 100 30. .7 44. .3--119. 3 29--136 
Diethyl phthalate 100 26. .5 D--100. 0 D--114 
Dimethyl phthatlate 100 23. .2 D--100. 0 D--112 
2,4-Dinitrotoluene 100 21, .8 47. .5--126. 9 39--139 
2,6-Dinitrotoluene 100 29. .6 68. .1--136. 7 50--158 
Di-n-octylphthalate 100 31. .4 18. .6--131. 8 4--146 
Endosulfan sulfate 100 16. .7 D--103 . 5 D--107 
Endrin aldehyde 100 32, .5 D--188. 8 D--209 
Fluoranthene 100 32. .8 42. .9--121. 3 26--137 
Fluorene 100 20. .7 71. .6--108. 4 59--121 
Heptachlor 100 37. .2 D--172. 2 D--192 
Heptachlor epoxide 100 54. .7 70. .9--109. 4 26. , 155 
Hexachlorobenzene 100 24. .9 7. .8--141. 5 D--152 
Hexachlorobutadiene 100 26. .3 37. .8--102. 2 24--116 
Hexachloroethane 100 24, .5 55. .2--100. 0 40--113 
Indeno(1,2,3-cd)pyrene 100 44, .6 D--150. 9 D--171 
Isophorone 100 63, .3 46. . 6--180. 2 21--196 
Naphthalene 100 30, . 1 35. . 6--119. 6 21--133 

m 
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TABLE 2. QC ACCEPTANCE CRITERIA^ - Continued 

Test Limit Range Range 
conc. for s for X P/ Ps 

Parameter (Mg/L) (Mg/L) (Mg/L) (%) 

Nitrobenzene 100 39.3 54.3-157. .6 35-180 
N-Nitrosodi-n-propylamine 100 55.4 13.6-197. .9 D-230 
PCB-1260 100 54.2 19.3-121. .0 D-164 
Phenanthrene 100 20.6 65.2-108. .7 54-120 
Pyrene 100 25.2 69.6-100. .0 52-115 
1,2,4-Trichlorobenzene 100 28.1 57.3-129. .2 44-142 
4-Chloro-3-methylphenol 100 37.2 40.8-127. .9 22-147 
2-Chlorophenol 100 28.7 36.2-120. .4 23-134 
2,4-Chlorophenol 100 26.4 52.5-121. .7 39-135 
2,4-Dimethylphenol 100 26.1 41.8-109. ,0 32-119 
2,4-Dinitrophenol 100 49.8 D-172. .9 D-191 
2-Methyl-4,6-dinitrophenol 100 93.2 53.0-100. .0 D-181 
2-Nitrophenol 100 35.2 45.0-166. .7 29-182 
4-Nitrophenol 100 47.2 13.0-106. ,5 D-132 
Pentachlorphenol 100 48.9 38.1-151. 8 14-176 
Phenol 100 22.6 16.6-100. .0 5-112 
2,4,6-Trichlorophenol 100 31.7 52.4-129. 2 37-144 

s = Standard deviation of four recovery measurements, in /xg/L. 

X = Average recovery for four recovery measurements, in /xg/L. 

p, Ps = Percent recovery measured. 

D = Detected; result must be greater than zero. 

^criteria from 40 CFR Part 136 for Method 625. These criteria area 
based directly on the method performance data in Table 7. Where 
necessary, the limited for recovery have been broadened to assure 
applicability of the limits to concentrations below those used to 
develop Table 7. 
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10.5 With each batch of samples extracted or diluted analyze a reagent 
blank, a matrix spike, a matrix spike duplicate/duplicate for each 
analytical batch (up to a maximum of 20 samples/batch) to assess 
accuracy. 

10.5.1 The concentration of the spike in the sample should be 
determined as follows: 

10.5.1.1 If 250 mL of sample is extracted, add 1 mL of 
matrix spike. 

10.5.1.2 If 20 mL or less of sample is used, add 0.2 mL of 
matrix spike. 

10.5.1.3 % RPD for MSD and MS must be less than 40%. 

10.6 If any analyte fails the acceptance criteria for recovery, a QC check 
standard containing each analyte that failed must be prepared and 
analyzed. 

10.6.1 Prepare the QC check standard by adding 1.0 mL of the QC 
check sample concentrate to 1 L of reagent water. The QC 
check standard needs only to contain percent recovery (ps 
as 100 (A/T)%, where T is the true value of the standard 
concentration and A is the value obtained. 

10.6.2 Compare the percent recovery (ps) for each analyte with the 
corresponding QC acceptance criteria found in Table 2. Only 
analytes that failed the test need to be compared with these 
criteria. If the recovery of any such analyte falls outside 
the designated range, the laboratory performance for that 
analyte is judged to be out of control, and the problem must 
be immediately identified and corrected. The analytical 
result for the analyte in the unspiked sample is suspect and 
may not be reported for regulatory compliance purposes. 
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10.7 As part of the QC program, method accuracy for each matrix studied has 
been assessed and records must be maintained. 

10.8 To determine acceptable accuracy and precision limits for surrogate 
standards the following procedure should be performed. 

Spike concentration limits are given below: 

Compound 

2-Methylphenol 
4-MethyIpheno1 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
Pyridine 
2.4.5-Trichlorophenol 
2.4.6-Trichlorophenol 
1,4-Dichlorobenzene 

Recoverv 

27 
27 
24 
20 
20 
20 
76 
9 
20 
20 
20 
20 

120% 
120 
96 
120 
120 
120 
127 
103 
120 
120 
120 
120 
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TABLE 3. METHOD ACCURACY AND PRECISION AS FUNCTIONS OF CONCENTRATION^ 

Parameter 

Accuracy, as 
recovery, xl 

(Mg/L) 

Single analyst Overall 
precision, srl precision, 

(iug/L) SI (Mg/L) 

Acenaphthene 
Acenaphthylene 
Aldrin 
Anthracene 
Benzo(a)anthracene 
Chloroethane 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Benzo(ghi)perylene 
Benzyl butyl phthalate 
B-BHC 
§-BHC 
Bis(2-chloroethy1)ether 
Bis(2-chloroethoxy)methane 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
2-Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Chrysene 
4,4'-ODD 
4,4'-DDE 
4,4'-DDT 
Dibenzo(a,h)anthracene 
Di-n-butyl phthalate 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
3,3'-Dichlorbenzidine 
Dieldrin 
Diethyl phthalate 
Dimethyl phthalate 
2.4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octylphthalate 
Endosulfan sulfate 
Endrin aldehyde 
Fluoranthene 
Fluorene 
Heptachlor 
Jeptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 

0.96C+0.19 0.15X-0.12 0.21X-0.67 
0.89C+0.74 0.24X-1.06 0.26X-0.54 
0.78C+1.66 0.27X-1.28 0.43X+1.13 
0.80C+0.68 021.X-0.32 0.27X-0.64 
0.88C-0.60 0.15X+0.93 0.26X-0.21 
0.99C-1.53 0.14X-0.13 0.17X-0.28 
0.93C-1.80 0.22X+0.43 0.29X+0.96 
0.87C-1.56 0.19X+1.03 0.35X+0.40 
0.90C-0.13 0.22X+0.48 0.32X+1.35 
098C-0.86 0.29X+2.40 0.51X-0.44 
0.66C-1.68 0.18X+0.94 0.53X+0.92 
0.87C-0.94 0.20X-0.58 0.30X+1.94 
0.29C-1.09 0.34X+0.86 0.93X-0.17 
0.86C-1.54 0.35X-.099 0.35X+0.10 
1.12C-5.04 0.16X-1.34 0.26X+2.01 
1.03C-2.31 0.24X+0.28 0.25X+1.04 
0.840-1.18 0.26X+0.73 0.36X+0.67 
0.91C-1.34 0.13X+0.66 0.16X+0.66 
0.89C+0.01 0.07X+0.52 0.13X+0.34 
0.91C+0.53 0.20X-0.94 0.30X-0.46 
0.93C-1.00 0.28X+0.13 0.33X-0.09 
0.56C-0.40 0.29X-0.32 0.66X-0.96 
0.70C-0.54 0.26X-1.17 0.39X-1.04 
0.79C-3.28 0.42X+0.19 0.65X-0.58 
0.88C+4.72 0.30X+8.51 0.59X+0.25 
0.59C+0.71 0.13X+1.16 0.39X+0.60 
0.80C+0.28 0.20X+0.47 0.24X+0.39 
0.86C-0.70 0.25X+0.68 0.41X+0.11 
1.230-12.65 0.28X+7.33 0.47+3.45 
0.820-0.16 0.20X-0.16 0.26X-0.07 
0.430+1.00 0.28X+1.44 0.52X+0.22 
0.200+10.3 0.54X+0.19 1.05X-0.92 
0.920-4.81 0.12X+1.06 0.21X+1.50 
1.060-3.60 0.14X+1.26 0.19X+0.35 
0.760-0.79 0.21X+1.19 0.37X+1.19 
0.390-0.41 0.12X+2.47 0.63X-1.03 
0.760-3.86 0.18X+3.91 0.73X-0.62 
0.810+1.10 0.22X-0.73 0.28X-0.60 
0.900-0.00 0.12X+0.26 0.13X+0.61 
0.870-2.97 0.24X-0.56 0.50X-0.23 
0.920-1.87 0.33X-0.46 0.28X+0.64 
0.740+0.66 0.18X-0.10 0.43X-0.52 
0.710-1.01 0.19X+0.92 0.26X+0.49 
0.730-0.83 0.17X+0.67 0.17X+0.80 
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TABLE 3. METHOD ACCURACY AND PRECISION AS FUNCTIONS OF CONCENTRATION^ 
Continued 

Accuracy, as Single analyst Overall 
recovery, xl precision. srl precision. 

Parameter (Mg/L) (Mg/L) 51 (/xg/L) 

Indeno(1,2,3-cd)pyrene 0.78C-3.10 0.29X+1.46 0.50X^0.44 
Isophorone 1.12C+1.41 0.27X+0.77 0.33X+0.26 
Naphthalene 0.76C+1.58 0.21X-0.41 0.30X-0.68 
Nitrobenzene 1.09C-3.05 0.19X+0.92 0.27X+0.21 
N-Nitrosodi-n-propylamine 1.12C-6.22 0.27X+0.68 0.44X+0.47 
PCB-1260 0.81C-10.86 0.35X+3.61 0.43X+1.82 
Phenanthrene 0.87C+0.06 0.12X+0.57 0.15X+0.25 
Pyrene 0.84C-0.16 0.16X+0.06 0.15X+0.31 
1,2,4-TriGhlorobenzene 0.94C-0.79 0.15X+0.85 0.21X+0.39 
4-Chloro-3-methylphenol 0.840.35 0.23X+0.75 0.29X+1.31 
2-Chlorophenol 0.78C+0.29 0.18X+1.46 0.28X+0.97 
1,2,4-Trichlorobenzene 0.94G-0.79 0.15X+0.85 0.21X+0.39 
4-Chloro-3-methylphenol 0.84C+0.35 0.23X+0.75 0.29X+1.31 
2-Chlorophenol 0.78C+0.29 0.18X+1.46 0.28X+0.97 
2,4-Dichlorophenol 0.87C-0.13 0.15X+1.25 0.21X+1.28 
2,4-Dimethylphenol 0.71C+4.41 0.16X+1.21 0.22X+1.31 
2,4-Dinitrophenol 0.810-18.04 0.38X+2.36 0.42X+26.29 
2-Mthyl-4,6-dinitrophenol 1.040-28.04 O.lOX+42.29 0.26X+23.10 
2-Nitrophenol 0.070-1.15 0.16X+1.94 0.27X+2.60 
4-N itropheno1 0.610-1.22 0.38X+2.57 0.44X+3.24 
Pentachlorophenol 0.930+1.99 0.24X+3.03 0.30X+4.33 
Phenol 0.430+1.26 0.26X+0.73 0.35X+0.58 
2,4,6-Trichlorphenol 0.910-0.18 0.16X+2.22 0.22X+1.81 

xl = Expected recovery for one or more measurements of a sample 
containing a concentration of C, in /xg/L. 

srl = Expected single analyst standard deviation of measurements at an 
average concentration of x, in 

SI = Expected interlaboratory standard deviation of measurements at an 
average concentration found of x, in 

C = True value for the concentration, in iiq/h. 

X = Average recovery found for measurements of samples containing a 
concentration of C, in nq/L. 
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# 

10.8.1 For eaeh sample analyzed, calculate the percent recovery of 
each surrogate in the sample. 

10.8.2 Once a minimum of thirty samples of the same matrix have 
been analyzed, calculate the average percent recovery (P) 
and standard deviation of the percent recovery (s) for each 
of the surrogates. 

10.8.3 For a given matrix, calculate the upper and lower control 
limit for method performance for each surrogate standard. 
This should be done as follows: 

Upper Control Limit (UCL) = p + 2s 
Lower Control Limit (LCL) = p - 2s 

10.8.4 If recovery is not within limits, the following procedures 
are required. 

Reextract and reanalyze the sample or flag the data as 
"estimated concentration". If recovery is still a problem 
label as "matrix effect". 

10.8.5 At a minimum, the laboratory should update surrogate 
recovery limits on a matrix-by-matrix basis, annually. 

11. PROCEDURE 

11.1 Sample preparation: Samples are prepared by EPA Method 3510 and 
diluted prior to analysis. 

11.2 Initial calibration: The GC/MS operating conditions: 

Mass range: 35-500 amu 
Scan time: 1 sec/scan 
Initial column temperature and hold time: 40<'C 
Column temperature program: 40-290°C at S'C/min 
Final column temperature hold: 290"C for 4 min. 
Injector temperature: 250-300°C 
Transfer line temperature: 250-300°C 
Source temperature: According to manufacturer's specifications 
Injector: splitless 
Sample volume: 1 fxL 
Carrier gas: Helium at 30 cm/sec. 

11.2.1 Each GC/MS system must be hardware-tuned to meet the EPA 
criteria for a 50-ng injection of DFTPP. Pentachlorophenq 
should be present at its normal response, and no peak 
tailing should be visible. If degradation is excessive 
and/or tailing is noted, the injection port may require 
cleaning. 
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11.2.2 Analyze 1 nL of each calibration standard (containing 
internal standards) and tabulate the area of the primary 
characteristic ion against concentration for each compound 
(as indicated in Table 1). Figure 1 shows a chromatogram of 
a calibration standard containing base/neutral and acid 
analytes. Calculate response factors (RFs) for each 
compound as follows: 

RF = (AxCis) / (AisCx) 

where: 

Ax = Area of the characteristic ion for the compound being 
measured. 

Ais = Area of the characteristic ion for the specific 
internal standard. 

C* = Concentration of the compound being measured (ng//xL). 

Cis = Concentration of the specific internal standard 
(ng//xL) . 

11.2.3 The average RF should be calculated for each compound. The 
percent relative standard deviation (%RSD = 100[SD/RF) 
should also be Calculated for each compound. However, the 
%RSD for each individual Calibration Check Compound (CCC) 
(see Table 2) must be less than 30%. The relative retention 
times of each compound in each calibration run should agree 
within 0.06 relative retention time units. 

TABLE 5. CALIBRATION CHECK COMPOUNDS 

Base/Neutral Fraction Acid Fraction 

Acenaphthene 
1,4-Dichlorobenzene 
Hexachlorobutadiene 
N-Nitroso-di-n-phenylamine 
Di-n-octylphthalate 
Fluoranthene 
Benzo(a)pyrene 

4-Chloro-3-methylphenol 
2,4-Dichlorophenol 
2-Nitrophenol 
Phenol 
Pentachlorphenol 
2,4,6-Trichlorophenol 

11.3 Dailv GC/MS calibration: 

11.3.1 Prior to analysis of samples, the GC/MS tuning standard must 
by analyzed. A 50-ng injection of DFTPP must result in a 
mass spectrum for DFTPP which meets the criteria given in 
Table 1. These criteria must be demonstrated during each 
12-hr shift. 
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11.3.2 A calibration standard(s) at mid-level concentration 
containing all semivolatile analytes, including all required 
surrogates, must be performed every i2-hr during analysis. 
Compare the response factor data from the standards every 
12-hr with the average response factor from the initial 
calibration for a specific instrument as per the SPCC and 
CCC criteria. 

11.3.3 System Perfoimiance Check Compounds (SPCCs): A system 
performance check must be made during every 12 hr shift. 

11.3.3.1 Minimum acceptable average RF is 0.050 for all 
SPCCs. 

11.3.3.2 SPCCs are N-nitrosp-di-n-propylamine, 
hexachlorocyclopentadiene, 2,4-Dinitrpphenol, 4-
nitrophenol. 

11.3.4 Calibration Check Compounds (CCCs): After the system 
performance check is met, all TCLP compounds are used as 
CCCs to check the validity of the initial calibration. 
Calculate the percent difference using; 

RF - RF 
% Difference = —I ^ X 100 

RF 
I 

where: 

RFi = average response factor from initial calibration. 

RFc - response factor from current verification check 
standard. 

If the percent difference for any compound is greater than 
20, the laboratory should consider this a warning limit. If 
the percent difference for each CCC is less than 30%, the 
initial calibration is assumed to be valid. If the 
criterion is not met (>30% difference) for any one CCC, 
corrective action MUST be taken. Problems similar to those 
listed under SPCCs could affect this criterion. If no 
source of the problem can be determined after corrective 
action has been taken, a new five-point calibration MUST be 
generated. This criterion MUST be met before sample 
analysis begins. 
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11.3.5 The internal standard responses and retention times in the 
calibration check standard must be evaluated immediately 
after or during data acquisition. If the retention time for 
any internal standard changes by more than 30 sec from the 
last check calibration (12 hr), the chromatographic system 
must be inspected for malfunctions and corrections must be 
made, as required. If the EICP area for any of the internal 
standards changes by a factor of two (-50% to +100%) from 
the last daily calibration standard check, the GC/MS system 
and standards must be inspected for malfunctions and 
corrections must be made, as appropriate. 

11.4 GC/MS analysis; 

11.4.1 Spike the 1-mL extract obtained from sample preparation with 
20 fiL of the internal standard solution just prior to 
analysis. 

11.4.2 Analyze the 1-mL extract by GC/MS using a 30-m x 0.25-mm (or 
0.32-mm) silicone-coated fused-silica capillary column. The 
mandatory GC/MS operating conditions to be used are 
specified in Paragraph 7.3. 

11.4.3 If the response for any quantitation ion exceeds the initial 
calibration curve range of the GC/MS system, extract 
dilution must take place. Additional internal standard must 
be added to the diluted extract to maintain the required 40 
ng//iL of each internal standard in the extracted volume. 
The diluted extract must be reanalyzed. 

11.4.4 Perform all qualitative and quantitative measurements as 
described in Paragraph 7.6. Store the extracts at 4®C, 
protected from light in capped vials equipped with unpierced 
Teflon-lined septa. 
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11.5 Data interpretation: 

11.5.1 Qualitative analysis: 

11.5.1.1 An analyte is identified by comparison of the 
sample mass spectrum with the mass spectrum of a 
standard of the suspected compound (standard 
reference spectrum). Mass spectra for standard 
reference should be obtained on the user's GC/MS 
within the same 12 hours as the sample analysis. 
These standard reference spectra may be obtained 
through analysis of the calibration standards. 
Two criteria must be satisfied to verify 
identification: (1) elution of sample component 
at the same GC relative retention time (RRT) as 
the standard component; and (2) correspondence of 
the sample component and the standard component 
mass spectrum. 

11.5.1.1.1 The sample component RRT must 
compare within +0.06 RRT units of 
the RRT of the standard component. 
For reference, the standard must 
run within the same 12 hrs as th^B 
sample. If coelution of 
interfering components prohibits 
accurate assignment of the sample 
component RRT from the total ion 
chromatogram, the RRT should be 
assigned by using extracted ion 
current profiles for ions unique to 
the component of interest. 

11.5.1.1.2 The relative intensities of ions 
must agree within plus or minus 20% 
between the standard and sample 
spectra. (Example: For an ion 
with an abundance of 50% in the 
standard spectra, the corresponding 
sample abundance must be between 30 
and 70 percent. 

11.5.1.2 For samples containing components not associated with 
the calibration standards, a library search may be made 
for the purpose of tentative identification. 
Guidelines for making tentative identification are: 

(1) Relative intensities of major ions in the reference spectrum (ions 
>10% of the most abundant ion) should be present in the sample 
spectrum. 
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(2) The relative intensities of the major ions should agree within 0+20%. 
(Example: For an ion with an abundance of 50% in the standard 
spectrum, the corresponding sample ion abundance must be between 30 
and 70%). 

(3) Molecular ions present in the reference spectrum should be present in 
the sample spectrum. 

(4) Ions present in the sample spectrum but not in the reference spectrxm 
should be reviewed for possible background contamination or presence 
of coeluting compounds. 

(5) Ions present in the reference spectrum but not in the sample spectrum 
should be reviewed for possible subtraction from the sample spectr\im 
because of background contamination or coeluting peaks. Data system 
library reduction programs can sometimes create these discrepancies. 

U.S.2 Quantitative analysis: 

11.5.2.1 When a compound has been identified, the 
quantitation of that compound will be based on the 
integrated abundance from the EIGP of the primary 
characteristic ion. Quantitation will take place 
using the internal standard technic[ue. The 
internal standard used shall be the one nearest 
the retention time of that of a given analyte. 

11.5.2.2 Calculate the concentration of each identified 
analyte in the sample as follows: 

Water: 
(Ax) (Is) (Vt) 

concentration (fig/L) = 
(A,-,) (RF) (Vo) (V,) 

where: 

Ax = Area of characteristic ion for compound 
being measured. 

Is = Amount of internal standard injected (ng). 
Vt = Volume of total extract, taking into account 

dilutions (i.e., a l-to-lO dilution of a 1-mL 
extract will mean Vt = 10,000 juL. If half 
the base/neutral extract and half the acid 
extract are combined, Vt = 2,OO0. 

Ais = Area of characteristic ion for the internal 
standard. 

RF = Response factor for compound beig measured 
(Paragraph 7.3.3). 

Vo = Volume of water extracted (mL). 
Vj = Volume of extract injected (/xL) . 



METHOD #: 19204 
REV: 12/93 

8AFETY-KLEEN CORP. SUPERSEDES: NEW 
TECHNICAL CENTER ^' PAGE 18 OF 18 

11.5.2.3 Report results without correction for recovery 
data. 

11.5.2.4 Quantitation of multicouponent compounds (e.g., 
Aroclors) is beyond the scope of Method 8270. 

12. CALCULATION 

12.1 See Section 11.5.2.2. 
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TITLE: TRAIHINa PROCEDURE FOR LABORATORY METHODOLOGY 
AMD DOCUMEMTATIOM OF TRAINING 

1. SUBJECT 

1.1 This Standard Operating Procedure (SOP) outlines how 
training of laboratory methodology is performed and how 
to document this training. 

2. PURPOSE 

2.1 The purpose of this SOP is to standardize training of 
laboratory personnel on methodology and provide a means 
of documenting this training. 

2.2 The purpose of documented training is to establish that 
an analyst is capable of meeting the precision and 
accuracy acceptance criteria of a given method. 

3. SCOPE 

3.1 This SOP is applic2Lble to all Safety-Kleen laboratory 
employees conducting or receiving training on any 
analytical methodology. It is appliccible to both 
initial training and retraining/recertification 
situations as well as partial training. 

4. RESPONSIBILITIES 

4.1 LAB MANAGER - Ensure that employees are being trained 
properly and timely, and that training documentation is 
complete and correct. Determine whether the employee 
is sufficiently trained to perform the method correctly 
and independently. Certify trainees who have 
successfully completed either initial training or 
retraining. 

4.2 TRAINER - Train the trainee on all aspects of the 
method - theoretical, procedural, mathematical 
calculations, etc. Demonstrate the method to the 
trainee. Document training by completing one of the 
following forms: Analyst Training Form, Analyst 
Retraining Form, Analyst Partial Training Fora, or the 
Analyst Partial Retraining Form (Attachment 1). 
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4.3 TRAINEE - Ensure that method is understood and that 
(s)he is able to perform method independently. Ensure 
that training documentation is complete. 

5. DEPINITIONS 

5.1 TRAINER ~ Individual experienced in, and currently 
certified on, the method to be taught, who provides 
training to trainee. While it is the intent that 
trainers be experienced with the method, it is also 
recognized that under certain circumstances, such as 
when a new method is promulgated, no individual in the 
laboratory will be experienced or certified on the new 
method. Under such circumstances, it is permissible 
for two non-certified analysts to train each other, 
each fulfilling the role of trainer to the other. 
Technical assistance is available from the Tech Center 
to ensure proper implementation and execution of the 
new SOP. 

5.2 TRAINEE - Individual who will receive training. The 
trainee may be ine:^erienced on a method as in an 
initial training situation or experienced as in a 
recertification situation. 

5.3 LABORATORY MANAGER - Individual in charge of a 
laboratory or a laboratory section (i.e. a group 
leader). This person is assumed to be perpetually 
trained and does not require training documentation 
unless (s)he is regularly performing szimple analyses. 
"Regularly" performing sample analysis is defined as 
analyzing more than two samples per period which does 
not include any samples analyzed while fulfilling the 
role of trainer during training situations. In the 
case where the laboratory manager is regularly 
performing sample analyses, a complete training file 
must be maintained and his/her training may be: 

A) performed simultaneously with another analyst, 
i.e. the manager trains the analyst and the 
analyst trains the manager; or, 

B) performed by a Quality Assurance specialist, 
e.g. a QA Coordinator or the Training Chemist. 

5.4 INITIAL TRAINING - A training event in which the 
trainee has not been previously trained oh the 
analytical method. 
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5.5 MISUKL RETRAINING (RECERTIFIGATION) - A training event 
in which the trainee has been previously trained on the 
method. Recertification of all analysts is required 
annually on all methods the analyst is required to 
perform. 

5.6 PARTIAL TRAINING (INITIAL AND RETRAINING) - A training 
event in which the trainee is trained on only a 
specific subset of the sections of an SOP. Certain 
situations exist where it is desirable to train and 
certify an analyst on only a portion of an analytical 
method (e.g. on the preparation portion only of the PCS 
method, 9202, and not on the analytical sections). In 
recognition of this need, a provision has been made for 
partial training of analysts who will be performing 
only a portion of an SOP. The procedure for partial 
training is identical to that for an initial or 
retraining event except that only the appropriate 
section(s) of a method are taught, learned, performed, 
and docximented on the Analyst Partial (Re) Training 
Form. 

6. PROCEDURE 

6.1. INITIAL TRAINING 

6.1.1 The lab manager or designee assigns a trainer who 
is experienced in the method which is going to be 
taught and who is currently certified in that 
method, to train the trainee. 

6.1.2 Using a written SOP, the trainer explains each 
section of the method to the trainee such that 
both are confident that the details of the method 
are understood by the trainee. 

6.1.3 The trainer and the trainee document this 
understanding in Section 1 of the Analyst Training 
Form (Attachment 1). Both should initial each 
section in the spaces provided on the form. If a 
section does not exist in the method, write "N/A" 
in the initials space. 

6.1.4 The trainer demonstrates the method to the trainee 
by analyzing appropriate training samples and 
generating at least three sets of valid non-zero 
analytical data. Appropriate training Seuaples 
include initial multipoint calibrations, CCSs, 
duplicate "non-zero" samples (samples which 
contain detectable quantities of analyte), matrix 
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spiked samples, matrix spike duplicates, etc., 
with the condition that such are specifically 
called for in the SOP. Special certification 
samples provided by the Tech Center which contain 
known quantities of analyte(s) are also acceptable 
as training samples. All analytical data 
generated during the demonstration of the method 
must meet the acceptance criteria as set forth in 
the QC section of the SOP to be acceptable for 
training. This demonstration of the method by the 
trainer to the trainee shall be documented in 
Section 2 of the Analyst Training Form. The 
analytical data generated shall be attached to the 
form and the results recorded in Section 3. 

6.1.5 The trainee then performs the method by repeating 
the same three sets of analyses performed by the 
trainer and under the observation of the trainer. 
The results must be within the method control 
limits as specified in the SOP to be acceptable 
for analyst certification. The analytical results 
generated by the trainee shall also be recorded in 
section 3 and attached to the Analyst Training 
Form. 

6.1.6 The Analysts Training Form is forwarded to the 
laboratory manager or his/her designee for 
evaluation. Depending on the results of the 
evaluation, the laboratory manager or designee 
either certifies the trainee, establishing that 
the trainee is capable of performing the method 
correctly and independently, or schedules 
additional training to achieve analyst 
certification. 

6.1.7 The results of any additional training shall also 
be attached to the Analysts Training Form. 

6.1.8 Steps 6.1.6 and 6.1.7 are repeated until the 
trainee achieves certification on the method. 
This initial training certification is valid for 
one year unless a new revision of the method is 
promulgated before the end of that one year 
period. 
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6.2 AMNURL RETRAINING 

6.2.1 Annual retraining/recertification is performed in 
situations where the analyst has previously been 
trained on the method, i.e. has had an initial 
training. Recertification of all analysts is 
required annually on all methods the analyst is 
required to perform. 

6.2.2 The lab manager or designee assigns a trainer who 
is currently certified to perform the method to 
train the trainee. 

6.2.3 The trainee reviews each section of the method and 
documents this review in Section 1 of the Analyst 
Retraining Form (Attachment 1). 

6.2.4 For recertification, the QC data which is being 
generated on a daily basis can be used to docximent 
that the analyst can meet the precision and 
accuracy requirements as set forth in the method. 
The trainer shall observe the trainee performing 
one of the required QC analyses and the results 
shall be dociunented in Section 2 of the Analyst 
Retraining Form. 

6.2.5 The results generated from the euialysis of two 
other unobserved sets of QC data performed by the 
trainee shall be recorded in Section 3 of the 
Analyst Retraining Form. 

6.2.6 The Analyst Retraining Form is forwarded to the 
laboratory manager or his/her designee for 
evaluation. Depending on the results of the 
evaluation, the laboratory manager or designee 
either certifies the trainee, estcd>lishing that 
the trainee is capeUsle of continuing to perform 
the method independently and correctly, or 
schedules additional training to achieve analyst 
recertification. 

6.2.7 The results of any additional training shall be 
attached to the Analyst Retraining Form. 

6.2.8 Steps 6.2.6 and 6.2.7 are repeated until the 
trainee has been recertified on the method. This 
retraining certification is valid for one year 
unless a new revision of the method is promulgated 
before the end of that one year period. 
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6.3. IMITIAL PARTIAL TRAINING 

6.3.1 The laboratory manager or designee assigns a 
; trainer who is currently fully certified (as 

opposed to partially certified) in the method to 
train the trainee. 

6.3.2 Using a written SOP, the trainer explains the 
appropriate sections of the SOP to the trainee 
such that both are confident that the trainee 
understands the details of those portions of the 
method which (s)he will be required to perform. 
It is mandatory to cover The Scope & Application 
and Safety & Waste Handling sections of the SOP as 

: : ; well as any pertinent deviations. 

6.3.3 The trainer and trainee document this 
understanding by completing Section 1 of the 
Analyst Partial Training Form (Attachment 1) by 
listing each section of the SOP that was covered. 
Both trainer and trainee should initial each 
section covered in the spaces provided on the 
form. 

6.3.4 The trainer demonstrates the method to the trainee 
by preparing and analyzing three sets of non-zero 
analytical data and (where applicable) a method 
blank. To use the previous example, where the 
analyst is being trained on only the prep portion 
of SOP 9202, the preparation of a method blank, a 
positive (non-zero) "production" sample, a matrix 
spike, and a matrix spike duplicate would be 
appropriate. All analytical data generated during 
the demonstration of the method must meet the 
acceptance criteria as set forth in the QC section 
of the SOP to be acceptable for training. This 
demonstration of the method by the trainer to the 
trainee shall be documented in Section 2 of the 
Analyst Partial Training Form. The analytical 
data generated shall be attached to the form and 
the results recorded in Section 3. 
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6.3.5 The trainee then performs the method by repeating 
the same three preparations and/or analyses 
demonstrated by the trainer and under the 
observation of the trainer, in the case where the 
analyst is being trained on preparation procedures 
only, these samples will be analyzed by the 
trainer (who, as was noted above, is fully 
certified in all sections of the method). > The 
analytical results generated by the trainee must 
be within the method control limits as specified 
in the QC section of the SOP to be acceptable for 
analyst partial certification. The results 
generated by the analysis of the samples prepared 
by the trainee shall also be recorded in Section 3 
and attached to the Analyst Partial Training Form. 

6.3.6 The Analyst Training Form is forwarded to the 
laboratory manager or his/her designee for 
evaluation. Depending on the results of the 
evaluation, the laboratory manager or designee 
either certifies the trainee, establishing that 
the trainee is capable of performing those 
sections of the method independently and 
correctly, or schedules additional training to 
achieve analyst certification. 

6.3.7 The results of any additional training shall also 
be attached to the Analyst Training Form. 

6.3.8 Steps 6.3.6 and 6.3.7 are repeated until emalyst 
partial certification is achieved. This initial 
partial certification is valid for one year unless 
a new version of the method is promulgated before 
the end of that one year period. 

6.4 AMMUAL PARTIAL RETRAINING 

6.4.1 Annual partial retraining/recertification is 
performed in situations where the analyst has 
previously been partially trained on the method, 
i.e. has had an initial partial training. Partial 
(or full) recertification of all amalysts is 
required annually on all methods the analyst is 
required to perform. 

6.4.2 The lab manager or designee assigns a trainer who 
is currently fully certified (as opposed to 
partially certified) to perform the method to 
train the trainee. 
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6.4.3 

6.4.4 

•roi. 

6.4.5 

6.4.6 

6.4,7 

6.4.8 

The trainee reviews aach section of the SOP . 
pertinent to his/her-partial, certification and 
documents this review in: section 1 of the Analyst 
Partial Retraining Form (attachment ,1) . 

For recertification,, the .QC data which is being 
generated (partially) -hy the analyst on a daily 
basis can be used to document that the analyst can 
meet the precision and accuracy requirements as 
set forth :in the method.. The trainer shall 
observe the trainee partially performing one of 
the required:QC analyses and the;results shall be 
documented in section 2 of the Analyst Partial 
Retraining Form. • • 

The results generated from the analysis of two 
other unobserved sets of QC data partially 
performed by the trainee shall be recorded in 
section 3 of the-Analyst Partial Retraining Form. 

The Analyst Partial Retraining Form; is foxrwarded 
to the laboratory manager or designee for 
evaluation^; v Depending.:, on the results of the 
evaluation, the. laboratory manager <?r designee 
either certifies th©: trainee establishing that the 
trainee is capable of continuing to partially 
perform the-method independently and correctly, or 
schedules additional training to achieve analyst 
partial recertification. 

The results of any additional training shall also 
be attached to the Analyst Partial Retraining 
Form. -

Steps 6.4.6 and 6.4.7 are repeated until the 
trainee has been partially; recertified on. the 
method. This partial retraining certification is 
valid for one year unless a new revision of the 
method is promulgated before the end of that one 
year period. 

.4-. 
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ANALYST TRAINING FORM 

Trainee; . Analysis: 

Method: 

Trainer: Revision: 

1. The following sections of the method were explained 
by the Trainer and understood by the Trainee: 

Trainer Trainee 

Scope & Application 
Safety & Waste Handling 
Summary of Method 
Sample Handling & Pres. 
Interferences 
Apparatus 
Reagents 
Preventive Maintenance 
Trouble Shooting / 
Corrective Action 

Quality Control 
Procedure 
Calculations 
References 
Attachments 
Deviations ̂  

Trainee obsezn^ed analysis performed by Trainer: 

3. Trainee repeats analysis. Comparative results: 

Sample Type/ID TRAINER RESULTS TRAINEE RESULTS 

ANALYST CERTIPIED TO PERFORM METHOD ONS BY; 

(Attach all pertinent analytical data) 



' ANALYST PARTIAL: TRAINING FORM 

Trainee: Analysis: 
^ *•;* -1.'' 

~ ' Method; ~ 

Trainer: Revision: 

1. The following sections of the hethodvere explained 
-by the Trainer and [understood.by the !^ainee: 

' • ' • ' i j . . 

Trainer Trainee 

Scope & Application 
Safety & Waste Handling 

- Deviations 

2. Trainee observed method performed by Trainer: 

^ - •• 'TV. ^ V 
'3. Trainee repeats analysis. Comparative results: 

sample Type/ID TRAINER RESULTS TRAINEE RESULTS 

ANALYST CERTIPIBD TO PERFORM METHOD OH: • . BY; 

-(on,.above secti^i^ on^)_^ ;,io T',..:: TT.: 

(Attach all pertinent analytical data) ,3 
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%NAi.YS1? PMTIALiRETRAININGAFQRM 

. L;.l.bVl.6r</. 

Trainee: •• Analysis: 
• .-\r ,1". • 

Method: 
• fiC/. 3V3>i ; "T;3n i 

Trainer: ' RevisiorTr 
•r\ •• •• rr r 3=:! ysri srij --.o " •^.rvollo^ s. -'" 
1. The follbwirig sections-of-^^the Method, were, .reviewed and 

xinderstood by the Trainee: 
i-.ee xx;-/:T i..s-xl 

Trainee 
- . er.i;:ii;oxIqqA iV er-. 

Scope & Application^ e 
-Safety & Waste. Jiandling , 

Deviations 

vd beyr-oy-isr- '•oiljn;-, b( v . ;?.ao ie iX-crl £ 
2. Trainer observed Trainee perform a QC procedure: 

QC Type/ID Date Trainee Trainer 
i Result',..: i-.-j ,3-1 Approval 

c;T'w i J ybibVI AM.T 0. scfvT e : rvi-A-£ 

3_— Unobserved QC resxilts L 

. QG Type/ID -- Date . Result Trainee 

• :i.7 '.OJ. .z:: C 7 C£ I'i qq..:. .,VX7 

AMALYST RECERTIFIED ON: q/JTr. ^-.c i-BY; ^ 

(on above sections only). 7: ^ ^ 



ANALYST PARTIAL RETRAINING FORM 

Trainee: • ; Analysis: 

Method: 

Trainer: Revision: 

1. The following sections of the Method were reviewed and 
understood by the Trainee: 

Trainee 

Scope & Application 
Safety & Waste Handling 

Deviations 

2. Trainer observed Trainee perform a QC procedure: 

QC Type/ID Date Trainee Trainer 
Result Approval 

3. Unobserved QC results: 

QC Type/ID Date Result Trainee 

ANALYST RBCBRTIPIED ON: - • BY: 

(on above sections only) 








